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Reſolving all forts of Triangles , whether 


THE 
OF 


Plain or Sphericall, ReQangular or Obliquan- 
___ gular, with greater facility, then ever 
s hitherto hath been practiled. 
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Moſt Eaſy and Exa&t manner | 


| Moſt neceſſary for all ſuch as would artaine to _the' oz 
. exa&knowledg of Fortification, Dyaling)Navi= Þ 
w - he Art TOES ; 


tion, Surveying, ArchiteCture, t 
taking of Heights,and Diſtances,the uſe of both the 


Slobes, PerſpeRive, the $kil of making of Maps, 
the Theory ot the Planets,the calculating of their 


motions, and of all other Aſtronomicall 
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computations whatſvever. 


8 of the Science ic ſcl{e, proved,. and S 
convincingly demonſtrated. : 4 
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Latel invented, and perfeed, explained, commented on, andy; 
with all poſſible brevity, and perſpicuiry in the hiddeſt, and* "PF? 
moſt re-ſearched mylteries, from the very firſt grounds *©3 


TE SILIED 
- TO THE 


RIGHT HONOVRABLE, 
And moſt noble 


LADY, 


\My deare and loving Mo- 
fag the Lady Dowaczs 


of Cromartie. 


- Mapa My 
| CETETE -\ nhionnis duty being the more bind- 
RE: EN 5 fo egy. me, that I doe awe it tothe 
Mothers: if in the diſcharge 


fx manner of other - ſomes, 1 ar, the, 
| " kefſe to blame, that cheir - obligati« 
inotls graras mine; Therefore in that = Bp 


preſurnes _ 


| thereof 1 obſerve not the akaall 
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| The"Fpiſtle Dedicatary: © * wp 
preſume to imprint your Ladiſhips name-in-« $7, 
Frontiſpicce of this Book, and proffer unto- you? 
Dedication of that, which is beyond the capacity of þ 
other Ladies; my boldneſſe therein is the more | | 
excuſable, that in your perſon the moſt vertuous 
woman in the world is intreated to Patronize that, 
which by the learnedeſt men may happily be per- 
uſed, 
I am confident (Madam) that your gracious ac- 
ceptance of this Preſent is the more eaſily obtain- 
able, in that it isa grand-child of your own, whom 
I thus make tender of, to be ſheltered under the fa- 
vor of yourprotetion;and thatunto your Ladiſhip 
it will not be the more unwelcome, for proceeding; 
from the braines of him-, whoſe body is not more 
yours by generation, then by a moſt equitable purchaſe | 
are the faculties of his mind , the dominion which os! {| 
ver my better balfe you, by yout groduſſ » have ac) '® 
quired, being, in regard of my obedience, no lefſe] | 
voluntary, then that. of the other is; for Procreation| y 
naturall. | 
Thus (Madam) unto you doe totally belong, 
but ſo,as that thole exteriour parts of mine, which 
by birth are from your Ladiſhip derived, cannot be 
more fortunate in this their ſubjection (notwith 
ſtanding the egregious. advantages of bloud,, ang\ } 
___ conſfat : 
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thereby to them accruing) then my 

Gas my heart I doe acknow- 
ledge it) in the juſt night, your Ladiſhip hath to the 
eternall poſſeſsion of the never-dying powers of 


& | my ſoule. For, though (Soveraignty excepted) 


#- vedly renowned and (in ſome meaſure) not e- 


hou benonein- this Iſland more honourably de- 
4 ſcended then is your Ladiſhip,nor whole progeni- 
| tors, theſe many ages paſt, have been (on either {1do) 
of a more Noble extraftion: Yet, laying apart 
Nobility, beauty, wealth, parentage, and friends, which 
(together with many other gitts of fortune)havehi- 
therto ſerved to adorn. yourLadiſhip beyond others 
of your ſex, who for all theſe have been deſer- 


q © ecmin that properly to be yours, the receiving 


whereot did not altogether depend upon your 
Owne cyan it is = c _— of thoſe _ 

® lent wherewith inwardly you are enrich- 

x cd # ypc ing of your Ladiſhip i is moſt to be 
. ons iech'd upon, and for the which ap are moſt 
Ny. be commended; 5 ang oy the means 

© ou, from your tendereſt yeeres up- 
wth untill this time, in ls ſate of both /; 
ty and Matrimony, have ſo conſtantly, and ind 
py proceeded in the courle of vertue, with fac a- 
ty fixed your gallant choughts on the — | 
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ly devored all your words and ations, as if riphteouſe | 
rr in your Ladiſhip had been an "inbred Fualio, | 


and that in-your HW: there had beene no aprirudeof | 


declining from che way of reaſon, | 

This much 5 {uthciently well known tothole, 
that have at any timecnjoyed the hononr of your 
Dn converſation; | whoſe moſt unpartiall 

reports, the 'Splendour of your reputation is both 
in this, and foraine Nations accounted precious, 
in the minds even of thoſe, that have never 
ſeen you. Bur in ſo much more by ers 
doe- the moſt judicious of either ſex admire 


rare. and. {ſublime endowments, wherewich os ay | 


diſhip.is that' (as a 
wort Lay: agen rome! jou ) other Ea! 


dies ( of what: dignity-ſocycr ) ate! waly by chem | 


clicemed: of | the choiſer merit, 'the nearer. 
dravy [to the 
your: « pong 
cn, your Een 


Sourag CounelRs, andioder 
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* The Epiſtle Dedicatory. 
on the ſpirits of thoſe , who by their good Genius 
have been brought into your fayourable preſence to 
be enlightned by them. | 
Now ( Madam) leſt, by inſiſting any lon- 
| ger upon this ſtraine, I ſhould ſeeme to offend 
that modeſty, and humility , which ( without 
derogating from your heroick vertues ) are ſeat- 
ed in a conſiderable place of your foule , I will 
) here, in all ſubmiſsion, moſt humbly take m 
| leave of your Ladiſhip,and beſeech Almighty God, 
that it may pleaſe his Divine Majeſty ſo to bleſle 
your Ladiſhip with continuance of dayes, that the 
ſonnes of thoſe whom [I haye not as yet begor, 
may attaine to the happineſle of preſenting unto 
your Ladiſhip a brain-babe of more ſufficiencie and 
conſequence, and that your Ladiſhip may live with 
{ as much health, and proſperity, to accept there- 


FI of, and cheriſh it then, as (I hope) you doe 


now , at your vouchſafing to receive this, which 
(though diſproportionable, both to your Ladi- 
ſhips high deſerts , and to that fervencie of wil- 
| lingnefle in me, ſometime to make offer of 
} What is of better worth, and more ſutable to 
! the grandour of your acceptance) in all ſincerity of 
1 heart (confiding in that candour and ingenuity, 
 wherby your Ladtſhip is accuſtomed to value gifts, 
| A 


acccording 


The Epiſtle Dedicatory. 
according to the intention of the giver) and in all 
duty, and lowlineflc of mind, together with my 
ſelfein whole, and all my beſt endeavours, I tender 95 
unto your Ladiſhip, as becomech, 


(Madam) 


Br Ladiſip 
moſt affeionate Some , 


and bumble ſervant, + 
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To the Reader. 


=O write of Trigonometry, and not make menti- 
on of the illufirious Lord Neper of Marchiſton, 
the inventer of Logarithms, were to be un- 


{ were deterred from the proſecuting, and divulging of their 
7 knowledge in the chiefeſt, and moſt noble parts of the Ma- 


| Wherefore, Lam infallibly perſwaded,that , in the eſti- 
| mation of ſcientifically diſpoſed ſpirits, the Philoſophers 
ſtone is butrtraſh to this invention, which will alwayes (in 
} their judicious opinions) be accounted of more worth to 
the Mathematicall world, then was the finding out of 4- 
merica, tothe King of Spaine ; bo the diſcovery of the _ 

| 2 c 


> To the Reader." 
| [Exway to the Eaſt-indies, would be to the Northerly oc- 


F*cidentall Merchants. 
© What the merit then of the Author is, let the moſt en- 
> > - *yious judge: for "my owne part, I doe not praiſe him ſo 
> much, for that he is my Compatriot, as I muſt exto!l the 
-- Jappineſſeofmy Countrey, for having produced fo brave 
about, 'm whom alone (I may with confidence averre, 
_ F tis more glorious, then if it had beene the conq uering 
"3 Kingdome of five hundred potent Nations : for, by how 
"oy much the gifts of the mind , are more excellent then thoſe 
3 _Oofeither body or fortune; by ſo much the divine effects of 
the faculties \ Gabar1 are of greater conſequence, then what 
1s performed by meer force of Armes,or chance of Warre, 
- I mightfay more in commendation of this gallant man, 
butthar my diſcourſe being directed to the Reader, he will 
< poſſibly expectto be entertained with ſome other purpoſe 
T then Encomiaſticks , and therefore, to undeceive him of 
thoſe hopes (if any ſuch there be)I will aſſure him, that to 
no other end I did require his obſervance here , bur to be 
informed by me of the laudable endowments of that ho- 
| nourable Baron, whoſe eminencic above others(wher-ever 
CoD he be ſpoke,of ) deſerverh ſuch an ample Elogie by it ſelfe, 
$ that the paper, graced with the receiving of his name and 
character,ſhould not be blurred with the courſe impreſſion 
of any other ſtuffe. 
. However the Reader oughr nor to conceive amiſle for 
his being detained ſo long upon this Fulogiſtick ſubject, 
withour the variety of any peculiar inſtruction beſtowed 
on him'; '{ceing I am certaine there is nothing more ad- 
vantagiousto him, or that more efficacioufly can tend to 
ks, | his-improvement , then the imitationof that admirable 
3 Gentleman, whoſe immortall fame, in ſpite of time, will 
out-laſt all ages, and look eternity in the ee | 
f) The Readers mell-wiſher. T.U. 


7 


—_——— 


_— _——  —— 


' 
$ 
A 
, 


An Epznetick and Doxologetick Ex- 


preſſe, in commendation of this Book, 


and the Author thereof. 


To all Philomathets. 


Being Trigonometry, which handſomly unlocketh 
the choyceſt, and moſt intime myſteries of the 


Mathematicks, hath beene hitherto expoſed ta 
ESE8 Ears 4. 


the world in a method, whoſe intricacy deterreth 
many from adventuring on it ; We are all, and every one of 
u5,by duty bound to acknowledge our ſelves beholding to the 
Author of this Treatiſe,who by reducing all the ſecrets of that 
noble Science into a moſt exquiſite order, hath ſo facilitated 
the way to the Learner, that m ſeven weeks ,at moſt he may 
attaine to more knowledge therem » then otherwiſe he could doe 


for bis beart in the ſpace of a twelve-moneth : And Who, for 


the better encouragement of the ſtudious, hath ſo gentilely ex: 
patiated his ſpirits upon all its Aftioms Principles, Analogies, 
Precepts, andwhole ſubje&t ed matter , that this Mathema- 
ticall Traftate doth no.leſſe beſpeak him a 200d Poet , and 


good Orator, then by his elaboured Poems be hath ſhowne 


himſelfe already a good Philoſopher, and Mathematician. 
Thus doth the varioue mixture of maſt excellent quali- 
ties 
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The Expreſle, 


ties in him, give ſuch evidence of the tranſcendent faculties 
of bis mind, that, as the Muſes never yet inſpired ſublimer 
conceptions in a more refined ſtile, then 1s to be found in the 
accurate ſiram of his moſt ingenious Epigrams : ſo, on the 0s 
ther part are the abſtruſelt difficulties of this Science by bim 
Jo neatly unfolded, and with ſuch exaFineſſe hath he reſol- 
ved the hardeſt, and moſt intangled donbts thereof ; that, 1 
may juſtly ſay, what praiſe (in his Epiſile,or rather Preface, 
to the Reader) be hath beene pleaſed (out of bis ingenuity, to 
confer on the learned, and honourable Neper,doth,without a- 
ny diminution.gn every jot, a5 duly belong unto himſelfe. 

For, 1 am certainly perſwaded,he that uſeth Logarithms, 
ſhall not gaine fo much time on the Worker by the naturall 
Sines and Tangents, as,by vertue of this ſuccinft manner of 
calculation, ſhall be got on him that knoweth it not , bow 
compendiouſly ſoever elſe, with Addition and Subtraftion, or 
Addition alone, be frame bis Computations. Elowever be wha, 
together with that of the Logarithms, maketh uſe of this in« 
vention,js in a Way which will bring him ſo ſtraight and rea- 
dily to the perfeft praFtice of Trigonometry,that, compas 
red with theold beaten path, trod upon byRegiomontanus, 
Prolomy, and other ancient Mathematicians, it is like 
the Sea voyage, m regard of that by Land, betwixt the two 
Pillars of Hercules commonly called,theStraits of Gibral- 
tar) whereof the one is but of fix houres ſailing at moſt, and 
the other a journey of ſeven thouſand long miles. 
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The Expreſſe. 

If we then conſider how a great many deſpairing ever to 
get out (if once entred) of the confuſed obſcurity wherein the 
doftrme of Triangles hath beene from time to time invol- 
ved, have rather contented themſelves barely with Scale and 
Compaſſe, and other mechanick tooles and inſtruments , to 
proſecute their operations, and in any reaſonable meaſure to 
lance ſomewhat neare the truth, then, thorough ſo many pe- 
ſfterments, and harſh incumbrances, to touch it toa point, 
its moſt indiviſible and infallible reality. And how ot hers. for 
all their being more induſtrious, in proving their Concluſions 
by the Mediums from which they are neceſſarily inferrd, 
are nevertheleſſe(even when they have beſtowed half an age 
in the Trigonometricall praftice) oftentimes ſo farre to ſeek, 
that, without a great deale of premeditation, adviſement, and 
recolleling of themſelves, they know not how to diſcuſſe ſome 
queries Corollaries, problems, conſeEtaries, proportions, wayes 
of perpendicular falling, and other ſuch ike occurring debas 
table matters, incident tothe ſcientifick meaſuring of Trian- 
gles; Te cannot chooſe (theſe things being, maturely peypen- 
ded) but be much taken with the pregnancy of this device, 
Whereby we ſhall ſooner bit toa minut upon the verity of an 
Angle or Side demanded, and trace it to the very ſource and 
oripinall, from whence it flowes, then another mechanically 
ſhall be able to come Within three degrees thereof although he 
camot,for the ſame little he doth,afford any reaſon at all, And 

fo ſuddenly refolye any Trigonometricall queſtion (without 


panes 


The Expreſle. 
paines or labour how perplexed ſoever it be) with all the de: 
pendances thereto belonging, as if it were a knowledge meer - 
ly infuſed from above,and revealed by the peculiar inſpiration 
of ſome favourable Angel. 

Beſides theſe advantages , adminiſlred unto us by the 
meanes of this exquiſite Book this maine commodity accrews 
eth to the diligent Peruſersof it that jnſtead of three quarters 
of a yeere,uſually by Profeſſors allowed to their Schollers for 
the right conceiving of this Science, which (notwithſtanding) 
through any little diſcontinuance, is by them ſo apt to be for- 
gotten,that the expence of a week or two Will hardly ſuffice 
to reſeat it in their memories; they ſhall not need, by this mes 
thod, to beſtow above a moneth, and with ſuch eaſe and faci- 
lity for retention , When they have learned and acquired it, 
that zf multiplicity of buſmeſſes, or ſerious plodding upon 9- 
ther ſtudies happen to blot it out of their minds, they may as 
firmly recover in one quarter of an hour the whole knowledge 
and remembrance thereof, as When they had it beſt, and were 
moſt puntFually verſed m it. 

A ſecret (in my opinion) ſo precious, that (as the Author 
ſpoke of Marchiſton)) T may With the like pertinencie a- 
vouch of him, that his ( ountrey and kindred would not have 
been more honoured by bim, had be purchaſed militons of gold, 
and ſeveral rich territories of a great and vaſt extent ; then 
for this ſubtile and divine invention, which will out-laſt the 
continuance of any inheritance, and remaine freſh in the un- 
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The Expreſle. 
derſtandings of men of profound Literatnre, when houſes and 
poſſeſsions will change their owners, the wealthy become poor, 


- and the children of the needy enjoy the treaſures of thoſe whoſe 


heires are impoveriſhed. 

Therefore, ſeeing for the many-fold uſes thereof in divers 
Arts and Sciences jn ſpeculation and prattice,peace and war, 

t and earneſt, with the admirable furtherances we reape 
by it jn the knowledge of Sea and Land, and Heaven and 
Barth, it cannot be otherwiſe then permanent, together with 
the Authors fame, ſo long as any of thoſe endure, I will (God 
willing) in the rumes of al theſe, and when time it ſelfe is 


| expired, in teſtimony of my thankfulneſſe in particular for fo 


eat a benefit, (if after the ReſurreFtion, there be any coms 
plementall affabilityexpreſſe my ſelfe then, as I doe now, 


The Authors 


molt affectionate, 
and moſt humbly 


deyoted ſeryant 
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tis Triſſotetrados librum. 


I cupis #therios tuto peragrare meatus, 
Er ſulcare audes (1 vada falla maris: 
Veltibi fi cordi eſt terrz ſpatiaampla metiri, 
Hucades, huncdo&tum percipe mente librum. #2 
Hoc, ſine Dxdaleis pennis volitare per auras, | 
Er {ine Neptuno nare per alta vales. 
Hoc dice jam Lybicos pov ſuperare calores, 
Atque pati Scythici frigora {xva poli. 
Perge Thoma ; tali tandem gaudebit alumno 
SCOTIA, quam fſcriptis tollis in aftra tuis. 
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Very Circle is divided into three hundred and fixty parts, 
ny called Degrees, whereot cach oac is Se , Subſexa- 
gefimated, Refubſexageſimared, and Bireſubſexageſimated, in 


Minntes;Seconds,Thirds,Fourths,and ſo far forth as any Con- 
puriſt is pleaſed to proceed for the exaAtnefſe of z Reſearch, in the 
calculation of any Orbiculary Dimenfion, 

3. As Degrees are the meaſure of Arches, fo are they of Angles; 
but that thoſe are called Circumferentiall, rheſe Angulary Degrees, 
each whereof is the three hundred and (ixticth part of four righc 
Angles, which are nothing elſe bat the ſurface of a Plain co any 
poinc cireumjacent ; for any ſpace whatſoever zbour a point, is divi- 
dedin 49 mg : And the better to conceive the Analogie that is 
—_ = - two ſorts of gn porn s/f know, X cx 

is the ſame proportion ngle to 4.rightAngles,as of an 
zrchof ſo many circumferential dire rothe wholeciccumference. 

3- Hence 1s it, that the ſame number ſerves the Angle, and the 
Arch that vauſts ir, and that divers quantities are meaſured (as ic 
were) wich the ſame graduall meafare. Angles and Arches then are 
Analogicall, and the ſame reafon is of beth. 

4. Seeing any given proportion may be found in numbers, and 
that any "two quantities have the pr jon that the two 
numbers have, according to the which they are meaſured - if for the 
meaſuring of Triangles there muſt be certain proportions of all the 
parts of a Triangle, te one another known, and thoſe proportions 
explained in numbers it is moſt certain, all itudes, being F'. 
gures at leaſt in , and all Figures cither Triangles, or Trian- 
gled, that the Arichmeticall Solution.of any Geometrical! queſtion, 

___—__ on the Deering of Tanga Ss 4 
$. though roportion ine arts of a Triangle 
cannot be without has ciodi ; bertdd of corotied lines to rinks 
lines, and of crooked lincs amongſt themſelves, the reaſon is inſcru- 
table, no man being able to finde out the exat proportion of the 
Diameter tothe Circumference : yet both in plain Triangles, where 
the meaſure of the Angles is of a different ſpecies from the fides,and 
in Sphericalls, wherein both the Angles and fides are of a circular 
nature, crooked lines are in ſome meaſure reduced to right lmes by 
the definition of quantity, which right lines , viz, Sines, —_— 
B an 


—_ . 
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6. therefore, though the Circles Quadrature be not found 
out, n= in Fra ower Paſnnke the Diaeer ors _ De 
er, which is.the Radiw of as many parts as we pleaſe, and being: 
ſors ſp much JE that the Redins be <A e LyPG: will be the 
leſſer ; for albeit the Sines, Tangetts- and Secants,. be irrationall 
thereto for the molt part, and their proportion inexplicable by any 
number whatſoever, whicher whole or broken: yet if they be "ou y 
made, they will be ſuck, as that in them allno number will be diffc- 
rent from the trurh by an inceger, or unity of thoſe parts, whereof 
the'Radira is takeh; which is ſo exatly done by ſome, eſpecially by 
Peti/exs, who afſumed a Radius of twenty fix pla 
to his uppoſtioga (the Diameter of the Earth being known, and the 
t 


Globe thereot ſuppoſed to:be perfetly. round) one ſhould not fail 
in the dimen | Jo Ann the nine hundreth thouſand 
feantling of the Million part of an Inch, and yer notbe able, for all 
that, to meaſure it without, amiſſe ; for ſo indiviſible the truth of a 
thing is, that come you never {ſo neer it, unleſle you hit upon it juſt 
to-2 point, there is an errour fill, 
D.E FP CD ONS: 7c" 
; Cord, or Subtenſe, is a right line ,drawn from the one extre- 
mity to the other of an Arch, _ | 
2, Aright Sine is the half Cord of the double Arch, propoſed, 
and from one extremity of the Arch-fallech perpendicularly on the: 
Radiu, polling by other end thereof, | "29 
* 3: A Tangent is Tight line, drawn from the Secant by one end of 
the Arch, perpendicularly erthe.cxcremity of the Diamecer,paſſing; 
by the other end of the feid Arch. | 
4. A Secant is the prolonged Radiug,which paGeth by the wpper 
extremity of the Atch,.till it meer with: the fine Tangent of the: 
faid Arch. 
5. Complement is the difference betwixt the leſfcr Arch, and a 
Quadrant, or berwixt a right Angle and an Acute. | 
6... The complement.to a femi-Circle,is-the difference betwixt the 
half-Circumference and any Arch lefſer, or beewixt two right An- 
gles, and an Oblique Angle, whither blunt or ſharp, 


7. The verſed finc is the remainder of the Readies , the fine 


Complement: 


ces, that according. 


TY 


{ [ 
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C3 | 
Complement ſubtrated trom it, and rhou t uſe may be 
made of the verſed fines, for finding out of the {rt the fides, 
and (ides by et" in Logarithmicall calculations they 
therefore inmy Triſſorerr« there is no 


Mmecntion made of them. | | | 
\ & In Amblygoweſphericals, which admir both of an Extrinſecall, 
and Jncrinſecas demiſſion of the jicular, nineteen ſeverall 


Parts are to be conlidered : viz. The Perpendicular, the Subren- 
dentay, che Subtendencine, two Coſubrendents, the Baſall, the Bali- 
dion, the chief Segment of the Baſe, two Cobaſcs, rhe double Ver- 
ticall, the Vercieal}/the Verticaline, two Coverticalls, the next Ca- 
| Glee, ON DOIITE rwo Cocatheroppo- 
ſites: een whereof, (to wit A — 
ns en Pe Rang 
Vervcall,rhe " caline, LOVErt , and Cocathetoppoſttes, 
are called the firlt, either Subcendent, Baſe, Topangle, or Cacathe- 
; whicher inthe great Triangle or the little, or in the Cor- 
reQangle,if they be I that ReRanrgular, whereof moſt 
parts are known, which parts arealwayes a Subrendent and a Ca- 
' be4n'che other” Triangle, rhey are called 


theroppoſice-; bar if hey 
the ſecond Subtendents,Baſes,and foforth. 

' 9. The external) double Vexricatl is includ d by the Perpendici- 
lar,and Subteodenta)l,and divided by the Subtendenrine : the inter- 
nall is included by coſubtendents,and divided by the Perpendicular. 


APODICTICKS. 


e Angles made by a right Line, falling on another right Line, 

are equall to two righr Angles ; becauſe every Angle being 
meaſured by an Arch, or part of a Cireumference, and a right An- 
glc by ninety Degrees , it vponthe middle of the ground line, as 
ente#, be deſcribed aſemi-Ciicle, ir will be the meaſure of the» 

: Anyles, comprehended betwixt the falling, and ſuſtaining hnes.* © 
3 2. Hence iris, that the four oppoſite Angles made by one line, 
crefling another, are always each to its own oppoſite equall ; forit 
ypon the point.of Interſe&ton, as Center, be deſcribed a. Circle, e- 


 *' werytwoof thoſe Angles will fillup the ſemi-Circle ; therefore 
* } hefiit'and ſecond will be <quallto the ſecond and third, and 

+ Conlequently rhe fecond, which is the common Angle to both 
= 2 theſe couples being removed, the firſt wil remain cquall to the 


B 2 third, 


——— ſecond tothe fourth, which was 


to be demonſtrated, ry 

3. If aright line falling upon-cwo- other right lines , make the 
alternat Angles equall theſe lines muſt needs be Paralcll:;: for:if 
they did meer, the alternat Angles weuld not be <quall ; becanſe:in: 
all plain Triangles, the outward Angle is greater, then. any of the 
remote inward Angles,, which is proved by the fiſt. 

4- 16 one of the fides of a Triangle be produced, the outward 
Angle iscquall. coboth the -inner, and oppoſite Angles together ; 
beeauſe according to the acclining or dackninge? the conterminialli 
fide, is lefr an Angulary ſpace , for the receiving of a paralcll tothe 
oppoſite fide, in the point of whoſe occourſe at the baſe, the Exte- 
rior Angle is divided intorwo, which fer their like, 2nd alternat 
ficuationwith.the two Interior Angles, are <quall: cach to-tts own 
conform foges nature of Angles, made by a right. line croſli:g gi- 
VErs " 

ag = henee we gather,. that the three Angles of a'plain Tri- 
angle,. are cquall.torwo rights ; for the two inward, being equall 
to-the Externall-one., and there remaining of the three, but one, 
which, was-proved- in-thefurſt. efpodiZick;,, ro be: whe Externall Ag- 
gles complement to two rights-z w-mult: needs fall forth (whatare 
equall to a thirdgbeing equall 'themſclves)chat the thsceAn- 
gles. of a plain Triangle,are equall co two- right Angles, the which 
we undertook to. prove. | 

6. By the ſame reaſon, the two acute of a Fehaogied plain Tri-- 
angle, are equell t6+ ont right Anglt, zad'any enc of them, the 0- 

ers complement.theret@s, . + | 


7. In every Circle, an Angle from. the Center, is. two inthe: 


Limb,.bothof them having one part of the Cireumference for baſe:; 
for being an Externall. Angle ,. and conſequently equall to both the 


Intrinſecall Angles,and therefore equallte-one another; beFauſe of , 


"their being fubrended by equall-baſes,, viz. the ſemi-Diameters, 
* mult needs be the double of the foreſaid Angle in the limb. - 

8. Triangles ſtanding berweeniwo- paralells,.npon one and the 
fame baſe, are-equall ; for the Identity of the baſe, whereon they 
are ſeated, together with the Equidiſtance of the Lines , within the 
which they are confined; maketh: them of ſuch a nature ,. thatthow 
long ſo ever the line paralell to: the baſe be protraRed, the Dizgo- 
nall cutting of in one off the Triangles, as much of bredthy, as it 
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of length, (the ones lofſe accruing to the profic of the other 
Quantifics them both co an» equality, the thing we did no 
to prove. 
» Hence dowe inferre, that Triangles betwixt two paralells, 
are. in the ſame poogonien with their baſes. 
. 10. Therefore it in a Triangle, be drawn a paralell to any of 
the ſides, it divideth the other ſides, through which it paſſerh pro- 
rtionally ; for beſides that it maketh the four ſegments, to be 
four baſes, ic becomes (if two Diagonall lines be extended from the 
ends thereof, to the ends of its paralell) a commen baſe to wo e- 
ul Trapglesgo which two,the Triangle of the firſt ewo ſegments, 
ving refcrence according tothe difference of their baſes,and theſe 
two being cquall, as it is to the one, ſo mult it be to the other, and 
therefore the firſt baſe, muſt be tothe ſecond, (which are the Seg- 
ments of oneſide of the Triangle) as vhe third to the fourth, (which 
ate the Segments of the ſecond) all which was to bedemonſtrated. 
11, From hence do we colleAathat Equiangled: Triangles have 
their ſides about che equall Angles proportionall to one another. 
T his ſages Petiſcus, s the golden Foundation, and chicf ground of Tre 
12, An Angle in a'ſemi-Cirele is right; becauſe itis equail- 20 
boih the Angles at the baſegvhich (by cucciog the Diameres inewo) 
is-perceivable to any... P 
13, Of tour proportionall.lines, the ReRangled figure, made of 
the two extreames, is cquall co the Reangular, compoſed of the 
means ; for as feur and one,.are equall. toewo and three,. by an A- 
richmcticall proporcion:and the fourth term Geometrrieally-exceed- 
ing, or being lefle then the third.,as the ſecond 'is more,or leſſe-then 
the firſt; what the fourth hath, or wanteth,from and above the third, 
is ſupplycd, or impaired by the Surpluſage,or deficiency of the firſt 
from and above the ſecond; Theſe Analogies being: Rtilbraken inga 
Geometricall way, make the wo the two middle, cquallto 
that of the exrreams, which was tobeproved. 
14. In all plain ReAanglcd Triangles, the Ambicnts are equall 
in,power to the Subtendent ;; for by-demitting from the right An- 
e a Perpendicular,there will-ariſe rwo CorreQangles, from whoſe 
iangularity with the great Rectangle, will proceed ſuch a pro- 
portion amongſt the Homologall lides, of all the three, that if you 
fer thens right in the rule;. beginning your Analogy at the main Sub- 


rendens, 


gs Inn nn —— 


(6) | 
: gendent, (ſeeing the inchudi —_— the tetall K , prove 
Subtendems in the pactiall Correcangles, and the of tholc 
ReRanglets, the Segments of the great Subrendent) it will fall out, 
that as the main Subtendent is to his baſe, on ei:hcr fide (for either 
of the legs of a Retangled Triangle, in reference ro one another, 
is both baſe and Perpendicular) fo the ſame baſes, whichare Sub- 
eendents in the lefſer Rea ,are to their baſes , the Segment, 
of the prime Subtendent : Thenby the Golden rule. wefind, that 
the rig a ch eompictending Fder of the prime Rotgogy 
| ing ot the comp ng ime ReRts 
lar) zffordstwo produtts, cquall to the oblongs Sade. of the gre 
endent, and his reſpective Segments, the xggregat whereof by 
<quation'is the ſame with the ſquare of the chick Subrendent, or 
Hypotenuſa, which was to be demonſtrated. | 
15, Inevery totall ſquare, the ſupplements abont the portiall, | 
and Interior ſquares, are equall the one to the orher ; for by draw- 
ing a Diagonall line, the g cat ſquare being divided into two <quall 
Triangles, becauſe of their ſtanding on equall baſes berwizr two 
paralells , by che —_— —— i is evident, that in either of 
theſe great Triangles,there being two partiall ones,cquallto the two 
of the other, each rothis own, by the ſame Reaſon of the ninth: If | 
from equall things (viz. the rotall Triangles) be taken cquall * 
things (:o wir, the wo poo partiall Triangles) equall things 
muſt needs remain, which are the foreſaid ſupplements , whoſe e- | 
quality I undertook to prove, | | 
16. 1t.a right line cor imo-4we equal! parts be increaſed the | 
ſquare'made of the- addironall Jine, and one of the Biſegments , 
joyned' in one, leff- by the Square of the half of the ine 
Biſe&ed, is-equall to rhe oblong contained under the prolonged + 
line, and the line of Continuation ; for if annexedly ro- the long- 
x&ſt ſide of the'propoſed oblong, be deſeribed the foreſaid Square, 
there will jetoutibeyond the -Quadrarfigure, a ſpace or Reftangle, 
which for being powered by the Biſegment and Additionall line, 3 
will beequzll ro the neereſt ſapplemenr, and conſequently ro the © 
other { the quality of ſupplements being 'proved by the 1ſt Hpo- > 
#5010) by vertne whereot, a Gnomon in the grear Square, lacking 
nothing of -its whoſe Area, bur the ſpace of the ſquare of the Bi- 
ſeed line, is apparent ro equalize the Parallelogram propoſed, . 
which was to be demonſtrated, _ _ 


19. From 
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17. From hencepreceedeth this Sequel, that if from any point 
without a circle, two lines cutting it be protracted to the other ex- 
tremity thereof, making two cords, the oblongs contained under 
the totall lines, and the excefſe of the Subtenſes , arc <quall one to 
another ; for whether any of the lines paſſe through the Center, or 
not, if the Subtenfes be Biſe&ed , ſeeing all lines from the Center, 
fall Perpendicularly upon the Chordall point of Biſeion (becauſe 
the two ſemi- Diameters, and Biſegments ſubſterried uoder equal! 
Angles, intwo Triangles evince the equality of the third Angle, to 
the third, by the fift ApodiZick,, which two Angles being made 
by the falling of 6ne right line upon another, mult needs be right 
by rherenth definicion of the firſt of Zxchilde ) the Bucarnes of 
Pythagor ae, demonſtrated in my fourteenth , Apodiftick, , will by 
Quadroſubdu&ions of Ambients , from one another , and their 
Quadrobiquadrequations, with the Hypotenuſa , together with 0- 
ther Analogies ot, equation with the powers of like Recangular 
Triangles, £ headed within the famecircle, Haniteſt the c- 
quality of long:Squares, or oblongs Radjenly meeting in an Ex- 
terior point, and made of the prolonged Subtenſes, and the Jines 
of intexception;, betwixr the limb of the circle , and the point of 
concourſe, zued. prabandum fair. tp 

18. Nows.to.Jook back - on, the elcavcnth 4podsctick + where 
according to Peri/cms , 1 ſaid a upon the mutnaH{ proportion of 
the ſides of Equiangted Triangles, is founded the whole Science of 
T rigonometry , 1.do here reſpeak ir,.and with confidence maintain 
the truth thereof ; becauſe, beſides many others, it is the ground of 
theſe Subſequeng-Theorems ; r. The right fice of an;Arch, is to 
its co-ſide, avthe Radiua tothe co-tangenc of the aidArch. 2. The 
co-ſine of an Arch, is to. its fine, as the Radize to the Tangent of 
the faid Arch. 3. The Sines ,and co-Secants : the Secants, and 
co-Sines : and the Tangent, and co-Tangents,: arexcciprocally 
proportibt?l). 4. The &xdi is 2" mean proportipnall, betwixt 
the Sine? and'-co-Secant': the Secant, and co-Sine :* and the Tan- 
gem and co-Tangent * The verity of atlthefe(If a Quadrant be de- 

cribed,1nd upon the two Radin/tstwo Tangents, and rwo or three 
Sines be erefte ted {( which in-reſpe of other Archegwill beco- 
Sines and co-Tangems) and'two Secants'drawn' (- which are like- 
wiſe - eco-Secants ) fromi the Center to the top of the Tangents) 
wilkappearby rhe foreftid reaſons, ourof my eleaventh peice 
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12 The Triſſotetras, or 

He noveky of theſe words I know will ſeeme range to 
fo oper to the eares of illiterate hearers ſound like termes 
of Conjuration : yet ſeeing that ſince the very infancie of lear- 
nivg, ſuch inventions have beene made uſe of, and new words 
coyned,that the knowledge of ſeverall things repreſentatively 
confined within a narrow compaſle, might the more eaſily be re- 
tained in a memory ſuſceptible of their impreſſion (as is apparent 
by the names of Barbara, Celarent, Daris, Ferio, and fifreen more 
Syllogiſtick Moods,and by thoſe likewiſe of Gammmb, A-re, B« 
mi, C-fa-uth, and ſeventeen other Reps of Guides Scale, which are 
univerſally received by men of underſtanding , and that have 
their ſpirits tanned tothe harmony of reaſon) F know not why 
Logick and Muſick ſhould be rather ficted with ſuch helps then 
Trigonometrie, which,for certitude of demonſtration, hath been 
held inferior to no ſcience, and for ſublimity and variety of ob- 
jeR, is the primelt of the Mathematicks. This is the cauſe wh 
I framed the Triſotetras, wherein the termes by me invented, 
without regard of the initiall letters of the words by. them ex- 
preſſedzarecompoſed of ſuch as, joyned together, are of moſt 
eafie pronunciation;as the oy a complement of a Subtendenc 
is ſooner uttered by Mu then by T CS; and the Secant comple. 
ment of the fide required, by Ry, then (in the uſuall apocopating 
way) by the firſt ſy/lables or letters of Secant complement,ſide, 
and required;and conſidering that without opening of the mouth 
no word can be ſpoken, which overture is performed by the 
vowelgtoall the ſides and Angles I deſigned vowels, that in the 
coaleſcencie of ſyllables, Sines, Tangents, and Secancs might the 
better conſound therewith. 


— 


The explanation of the I riſſotetras. 


A..fignifieth an Angle : 4b. in the Reſolvers fignifieth abſtrattse 
_ inthe Figures and Datoquzres the ſpy 2: between : Ac. 
or Ak. the acute eAngle. eAd, Addition. &: the firſt baſe: 
Amb. or eAm. an obtufe Angle : eAs Angles in the plurall 
pumber. At. the double verticall, whether externall or internall, 
4s. the firlt yerticall Apgle : eAj,the Angle adjoyning to the 
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B. or Ba.thetrue baſe : By the double of a thing. | 

Ca. the perpendicular : Cra. the concurſe of a given and required 

(ide-: Cr. the concurſe of rwo given lides. 

D. the partial! or liccle rectangle or rectanglet. Da. the datas. 
Di. or Dif. the difference : Dir.the direRories. D. 9. Dato- 

azres. Dyſ- of unlike natures. 

E. a fide : £6. the fide between : Enod, enodandas : Ereled. tur- 
ned into ſides : Es, ſides inthe plurall number: Ez, the fide con- 
terminall with the Angle required : Ex, the ſecond vertical! 
Angle. 

F. he new baie, or angularie baſe, it being an Angle converted 
intoa fide: Fig. figures : Fm. Ref. finall reſolvers : For, or Fo, 
outwardly, often made uſe of in the Catherotheſs - Fr. a ſubdu» 
Ring ofa leſſer from a greater, whether ic be Side or Angle- 

G. An Angle or Side given: Gre, or aggre, the ſamme or aggre- 


at, 

Hal or Al, the halfe. 

I. Vowel, an Angle required : 7 Conſonant, the addition of one 
thipg coanotheruſed in the clauſuls of ſome of the finall Re- 
ſolvers. [ny intus or inwardly, and ſometimes turned into. 1s, 
vhe ſegments of the baſe, or the ſegmented bale. 

K. The complement of ab Angleto a Semicircle. 

L. The Secant: Leg,one of the comprehending (ides of an Apgle. 
This repreſentative is once only LR ou 

CAM. A Tangent complement. 

N, A Sine complement. 

O-- An oppokite Angle, or: rather Cathecoppoſite : 06: the next 
catheroppoſite Angle,by ſome called the firſt oppoſite : Op.the 
prime cathetoppohte Angle,by ſome called the ſecond oppo- 
fire. Oph,the firſt of the cooppoliteAngles:Orth,an acute Angle: 
Ops, the ſecond of the cooppoſits : Os, oppofite Angles in the 
_ nes Oe, the ſecond bale; Os, the Angle oppoſite to 
the . 

P, Oppoſite, whether Angle or Gide : Par. a parallelogram or ob- 
long. Preſ- przſubſervient : Poſſub. poſſubſervient : Pro. pro- 

- portionall : Prod. direR!ly proportionall : Proy , reciprocally 

proportionall : Pow. the Square of a Line : Prey. prznoſcens 
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.Continued if need be. Queſe Queſitas. Que: Quere,or Required. 
£ The Secant wamebad. <> | __— in the middle of the 
Cathetorheſis ſignifies required, as alwayes inthe latter end of a 
finall reſolver ic doth by way ofemphaſis , when it followes 
1.orY. R.likewiſe inthe Axtom of Ralerſ# tands for Radius. 

R4: the Radius, and in the Scheme the middle angularie Radius. 

S. The Sine, and inthe cloſe of ſome Reſolvers, the Summe, Sim. 
of like affeion or nature : Subſ. Subſervient- 

T. The Tangent, To-the Radius or toral Sine,but in the Diagram * 
itistaken forthe left aygularie Radius: Tw. the right angu- 
larie Radius in the Scheme propoſed : Tel. the firſt hypotenuſal 
Radius thereof. Tom. the ſecond hyp. Radius. Tox. the third 
hyp. Rad. Tor. the fourth hyp. Rad. Tolb. the bafiradius on the 
left hand. Torb. the bafiradins on the right. Tolp- the Catheto- 
rabdos, or Radinson the left. Torp. the Cathetoradins on the 
right. Th. the correfangle- 

4. The Snbrendent fide, /.conſonant,to avoid vaſtneſſe of gaping, 
expreſſeth the ſame in ſeyerall figures. Kr. the Subrendemt re- 
quired- 

Vw. The ſecond Subtendenr. 

X. Adjacent or Conterminal. 

7. The fide required. 

Z. The difference of Segments, and is the ſame with az, or dif. 
Nevertheleſſe the Reader may be pleaſed to obſerve, that no ( onſo- 

nants in the Figures or Moods are a faveP. and B, and 


that only.in a few; both theſe two and all the other Conſonants meerly ſer- 


ving to expreſſe the order and ſeries of the Moods and Figures reſpe- 
diveh Ce f# themſelves, and of their conſtitutive parts in regard of 
one another, 
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[* theletter T. I have been ſomething large in the enumera- 


tion of ſeverall Radinſes ; for there being eleven made uſe of 
inthe grand Scheme, whereofeight are Circumferenriall, and 
ee Angu/arie, that they might be the better diſtinguiſhed 
: from 
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from one another, when falling in proportion we ſhould haye oc- 
cafion to expreſle them ; I thought good to allot to every one of 
chem its owne peculiar Character: all which I have done with the 
more exacneſle, that by the variety'of the Radiuſes among (it 
themſelyes, when any oneof them ip particuiar is pitched upon, 
we may the ſooner know what part of the Diagram, by meanes 
thereof, is fitte(t for the reſolving. of any Orthogonoiphericall 
problem : though indeed, I maſt confeſſe, when ſometimes to a/ 
queſtion propounded , I adapt a figureapart, I doe indifferent!y 
(excluding all other charaRers) make uſe of Tor Red, or R one- 
ly for the cotall Sine, which, without any obſcarity or contuſion 
at allzI have praQtiſed for brevities ſake. 

Likewiſe,it being my maine deſigne in the framing of this Ta- 
ble,to make al e trigonometrically-affeted Students with 
much facility-and litle laboar attaine to the whole knowledge of 


"the noble Science of thedoatrine of Triangles, 1 deemed it ex- 


pedient,the more firmely and readily to imprint the ſeveral! Da- 
or preſ{cinded Problems thereof in their memories, to 
accommodate them accordingly with letters proper for the pur- 
poſe ; which,if the ingenious will be pleaſed to conſider, 
he will find; by tie very letcers' chemſelyes, the place and num- 
ber of each-Datoguere:Thisistheteaſon oy Triſſotetras (con- 
forme tothe Etymologic of i is any divers Terna- 
ries, and Quaternaries divided; and rhat the ſharp, meane, blunr, 
e,and Liquid Conſonants of the Greek Alphabet, are fo or- 

derly beſtowed in their ſeverall roomes, beivg alland every one 
of them teatedaccording tortie nature of the Moods and Figures, 


Thirdly, the Moods of rhe Planorriangular Table, being in all 
chirreeng, whereof there be ſeyen Rectangular, and F Ob- 
liquangular,-are firly comprehended by the three blunt, three 
meane; three harp, and foure double'Conſonants, the Hebrew 
Shin being eccounced for one vfthem, 

Fourthly,the ſixteen Moods of the Orthogonoſphericall Tril- 
ſotetras are contained under three ſharp, three mean,three blunt, 
three double, and fonre Liquids,which foure doe orderly particu- 
farife the Binariexof rhe1aſt two Figures. | 

Fifthly» the foure Monurgetick Loxogonoſphericals are _ 
phre 


| 
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phong by each its owne Liquid in front, according to their litera!l 
order. 
Sixthly,the eight Loxogonoſphericall Diſergeticks are alſo di- 
Ringniſhed (by the foure Liquids, bur with this difference from 
the Monurgeticks, that the Vowels of Aand E precede them in : 
the firſt ſyllable, importingthereby the Datas of an Arg/e or a 
Side.Now becaule theſe Diſergeticksare eight in all, there being 
abrnan allotted to every Liquid that *haraReriſerh the Figures, the ber. 
ter to diverſifie the firſt and ſecond Datas of each reſpeRive bina- a 
rie from one another, (in ſo farre as they have reference to each on 
its own Quzſicum) the Figurative Liquid is doubled when a Side ha 
is required,and remaineth fingle when an Angle. . | _ 
Furthermore,in the Oblique Sphericodi Fo am ſo farre as 
the ſenſe of the Reſolvers could beare ir,I did rrinifie them with | 
letters convenient for the purpoſe, according to the ſeverall caſes j- 
of their Datoquzres, whe eiyectey ceadarch not above the ex- 
cent of x.C..and 7,0 þ. of 
Ihadalmoſt omitted to rell you, that for the more' variety in ©: < 
the laſt rwo Figures of the Orthogonoſphericals are ſer downe 
the two letters of Ch. and Shin, the firſt a Spaniſh,and the ſecond | © 
ab Hebrew letter. Now if to thoſe helps for the memorie which | 
in this Table I have afforded the Reader, both by the Alphaberi- * 
cal order of ſome Conſonants,andhomogeneiryof others in their 
affeftions of ſharpneſſe, meanneſſe, obtuſity, and guplicity , he 
joyne that artificiall aid in having every part of thk{Chemglocally 
- In his mind (of all wayes both for Facility in remembring', and 
tedfaſtneſle of retention, - without doubr, the moſt ex )or 
otherwiſe place the repreſentatives-of words, according to the 
method of the Art of memory, in the ſeverall corners of a 
houſe (which, in regard of their paucity are containable within a 
Parlour or dining roome at moſt) he may with eaſe: get'them 
all by heart in lefle then the ſpace of an houre: which 55 no great ex- 
pence of time,though beſtowed on matters of neaner conſequence. | 
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"The Commentary. 


He Axiomes of plain Triangles arefoure, 2z.. Ravlerft, Epro« 
2, Grediftal, and Bagredsffin. 

7 ry that is to henales Subrendent in plain Triangles may 
be either Radins or Secant,and rhe Ambients either Radius, Sines, 
or Tangents; for it is a maxime #n Planangular Triangles,that 
aty fide may be put for Radius, grounded on this, that from any 
point at any diſtance a Circle may be deſcribed :therefore if any 
of the fides ofa plain Triangle be given rogerher with the Angler, 
each of the other ewo fides 1s given by a threefold proportion,that 
18, you purthar, or this, or the third fide for the Radins; 
which difference occaſioneth both in plaine and Sphericall Trian- 
gles great variety incheir calculations. 

The Branches of this Axiom are Vradeſſo and Exadetwl. 

Vradeſſoahat is when theHypotenuſa is Radius,the fides are Sines 
of their oppofitAngles;ſo thar there be rwoArches deſcribed with 
that Hypotenuſal identity of diftance,whoſeCenters are in the rwo 
extremities of the Subtendent; for ſothe caſe will be made plaine 
in both the Legs, which otherwiſe would not appeare but in one- 

Eradetwl, when any of the fides is Radius, the other of them is 
a Tangenc, and the Subrendent a Secamr.” The reaſon of this is 
found 1n the very definitions of the Sines, Tangents,and Sceants, 
tothe which, if che Reader pleaſe, he may have recourſe ; for I 
have ſet them downe amongſt my Definitions. Hence it is (ac- 
cording to Mr- Speidels obſervation in his book of Sphericals)that 
the Sineof any Arch being Radins, that which was the torall 
Sine becomes the Secant complement of the ſaid Arch, and that 
the Tangenc of any Arch being Radins, whar was Radius be- 
comes Tan complement of that Arch. 

TheDireQory of rhis Axiome is F] , which ſheweth us, 
chat there be three Planore&angular ndasbelonging there- 
to, viz. V phener, Echemnn, and Etenav ; as for Pſerelema, which is 
the Loxogonian one pointedat in my Triflorerras , becanſeit is 
but a partiall Enodandum,T have purpoſely omictedto mention 
it in che DireQory of Eradetwl. | 

The'ſecond:Axiome is Eproſo, that is, the fides are proportis 
onall co one another as the Sines of -m_—_— Angles;for ſce- 
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ing about any Triangle a Circle may be circumſcribed, in which 
caſe each fide is a cord or Subtenſe, the halfe whereof is the Sine 
of irs oppoſite Angle, and there being alwayes the ſame reaſon 
of the whole to the whole, as of the halfe to the halfe, the fides 
muſt needs be proportionall co one another,as the Sines of their 
oppoſite Angles, quod probandum erat. 

The Dire&ory of this ſecond Axiome is Pubkegdaxeſh,which 
declareth that there are ſeven Enodandas grounded on it, to wit, 
foure ReQangular, Upalems, Ubeman, Ekarul, Egalem, and three 
Obliquangular,Dararele, Xemenoro, and Shenerolem. 

The thirdAxiom isGrediftal,thar is, in all plain Triangles, As the 
famme of the two hides is to their difference,fo is the Tangent of 
the halfe ſum of the oppoſite Angles tothe Tangent of half their 
difference;for ifa Line be drawne equall ro the ſumme of rhe two 
ſides, andif on the point of Extenſion with the diftance of the 
ſhorter fide a Semicircle be deſcribed,and that from the extremi- 
ty ofthe protracted Line a Diameter be drawne thorough the 
Circle where it toucheth che top of theTriangle in queſtion,till it 


occurre with a parallel to the third fide,there will ariſe ewo Equi- 


crurall Triangles, one whereof having one Angle common with 
the Triangle propoſed, and the three of the one being equall to 
the three of the other,avy one of the equall Angles in the foreſaid 
Tſoſceles muſt needs be the one halfe of the rwo unknowne An- 
les. This is the firſt Rep ro the obtaining of what we demand. 
Fhen do we find that the third fide cutteth the fides of the great- 
eſt Triangle according tothe Analogie required, which is per- 
ceivableenoughif with the diftance of the ourmoR Parallel from 
the lower end thereof as Center, be deſcribed a ney Circle; for 
then will the Tangents be perſpicuous, and ſo much the more for 
their InnY: che one with the Radins, andthe other with 
its Parallel, which, being touched at an Apgle deſcribed in a Se- 
micircle,confirmeth the ReQangularity of both. By the Parallels 
likewiſe is inferred the equality of the alternate Angles, whoſe 
addition and ſubduQtion to and from halfe the ſum of the two nn- 
known Angles make np both the greater and lefſer Angle. Heyeby 
it z5 evident how the ſum of the two ſides,Crohich was to: be proves. 
.-. The DireRtory of this:third Axiom is 9. onely ;' for it hath no 
Enodandum but Therelahme, © 
ch The 
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The fourth Ax/om is Bagrediffin, that is,As the Baſe or greateſt 
Gde is to the ſumme of che other fides, ſo the difference of the 0 
cher ſides ro the difference of the Szgments of the Baſe ; for if up- 


onthe Center of the yerticall Angle with the diſtance of the 


<#.'*; 
OE 


ſhorteſt fide be deſcribed a Circle, it will ſocut the two greater 
ſides of the given Triangle, that,finding thereby rwo Oblongs of 
the nature of thoſe whoie __—_ is demonſtrated in my Apo- 
ditticks , we may inferre (the Oblong made of the ſumme of 
the ſides,and difference of the fides being equall co the Oblong 
made of the Baſe;and the difference of its Segments) that their 


ſides are reciprocally proportionall; that is, As the greateſt fide is 


to the ſum of the other ſides : ſo the difference of the other ſides, 
ro the difference of the Segments of the Baſe, or greater fide. 

The Direttory of this eA-xiom is 4. and its onely Enodandum, 
(though bur a partiall one) Pſerelema. 


The Planorectangular Table hath 
| foure Figures. 

I: is to be obſervedzthat Figure here is not taken Geometrical- 

ly, but in the ſenſe that it is uſed in the Logicks, when a Syllo- 
cif is ſaid to bein the firſt, ſecond, or third Figure ; for,as 
there by the various application of the Medium or mean terme 
the Figures are conſtituted diverſe : ſo doth the difference of the 
Datas in 4 Triavgle diſtinguiſh theſe Triſoterrall Figures from 
one another, and (ro continue yet further in the Syllogiſticall A- 
nalogy) are according to the ſeverall demands (when the Datas 
are the ſame) ſubdivided into Moods. 

The firſt two vowels give notice of the Dat's,and the third of 
what is demanded, ſo that Uale (and euphonetically pronounced 
UVale) which is the firſt Figure,ſhewes that the Swbrendent,and one 
—_ are giver, andchat one of the containing /ides is required. 

emane is the ſecond Figure, which pointeth our all thoſe pro- 
blems wherein the Hypoten«ſe,and one Leg are givenzand an Ar- 
gle,or the other Leg is required. 

The chird Fegwre is Enave, which comprehendeth all che Pro- 
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blems , wherein one of the eAmbients is given with an Oblique 
Angle;and the Subtendent,or other Ambient required. 
The fourth and laſt of the Retangular Figures is Ereva, which 
fandeth for thoſe Datoquzres, wherein the including Sides are 
given.apd the Swbtexdent or ab Angie demanded. 


(6 ——— 


Now let us come to the Moods of 
thoſe- Figures. 


FR firſt Figure Yale hath but one Mood, and therefore of as 
great extent as it ſelfe, which is &palem; whoſe nature is to 
let us know, when a plane right angied Triangle 1s given us to 
refolve,whoſe Sebrendent and one of the Obliqnes 1s propoſed, and 
one of the Ambients required,that we mutt have recourſe nnto its 
Reſolver,which being Rad--U—Sapyg&> Tr ſhewerh, that if we 
joyne the artificiall Sine of the Angle oppoſite to the ſide demanded with 


the Logarithns of the Subtendent,the ſumme ſearched in the Canon of 


abſolute numbers will afford us the Logarithm of the ſide required. The 
reaſon hereof is found inthe ſecond Axiom, the firſt (onſonant 
of whoſe DireQory evidenceth that K#palem is Eproſos Enodan- 
dum ; forit is, As the totall Sine,tothe Hypotenuſa: ſo the Sine of the 
eAfngle oppoſite tothe ſide required ts ro the [ard required /ide,aecording 
tothe nature of the foreſard Axiom,whereupon it is grounded. 
The fecond Figure Vemane hath rwo Moods, Mbeman and Uphe- 
ver; the firft whereof comprehenderh all rhofſe queſtions, wherein 
the Subrendent-and an Ambient being given,an Oblique is required, 
and by its Refolver /—Rygd—Eg 5+ S9. thus (arisfieth onr 
demand, that if we ſubtratt the Logarithm of the Subtendent from 
the ſumme of the Logarithms of the middle termes, we have the Loga- 
rithns of the Sine of the oppoſite Angle we ſeth for; forit is, As the 
Subrendent to the totall Sine, ſo the containing fide given to the Sine 
of the oppoſite Angle required. The reaſon likewiſe of this Analo- 
is found inthe tecond Axiom Eprofo,npon the which this 2food 
 grounded,aothe ſeeond Conſonant of irs Direory giveth ns to 
underſtand. 
The ſecond Mood or Datoquzre of this Figure is Upka 
er , which ſheweth that thoſe queſtions in plaine Triangles, 


wherein 
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wherein che Hyporenuſaand a Leg being given, the other Leg is 
demanded,are to be calculated by its Reſolver, which (becauſe the 


| Cavonof Logarithms cannot -pertorme it at ope operation , 
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there beipg a peceſfity to find one of the oblique Azg/es before 
the fourth :erme can be brought into an Analogie) alloweth two 
Sabſerviens for the archievement thereof,uiz, Vbemar, the hrit 
Mood of the ſecond Figure, for the finding out of the Angle, 
and here (becauſe anterior in the work) called Preſwbſervient : 
then Ypalem, the firſt Mood of all,for finding out of the Leg in» 
quired, and here called Poſſwbſervient,becaule of its polteriority in 
the operations yet were it. Dot for the facility which addition and 
ſubtraction only afford usin this manver of calculationzwemight 
doe it withone work alone by the Bucarnon or Pythagorales Dio+ 
dot,which plainly ſheweth us,that by ſubducing the ſquare of the Leg 
given,from the ſquare of theSubttdent zwe have for the remainder another 
ſquare,whoſe root ig the [ide required. The reaſon ofthis is in wy Apo= 
diQicks: but that of the former Reſolver by crwo operations,is in 
the firſt Axiom, as by the firſt ſyllable of its Direftory is manifeſt. 
| The thizd Figure is Enave, which hath two Moods, Ekarwland 
Egalem, The firtt comprehendeth all choſe Problems, wherein 
one of the ipcludipg fides, and an Angle being giver.the Subten- 
dent is required, and by its Reſolver Sapeg—Eg—Rgd $3F* Ur, 
ſheweth,that if we ſubtratt the Sine of the Angie appoſite to the gi- 
ver. fide frons the ſumme of the middle ternes (1 racane the Loga- 
rithms ofthe one and the other) which are the totall Sine , and 
the Leg propoſed,we ſhall have the Hyporenuſarequired; for it is, Qs 
the Sine of the Angle oppoſite tothe fide. given , to the foreſaid given 
ſide: ſo the tatall Sine,ts the Subtendent required. The reaſon of this 
proportion is grounded onthe ſecond Axiom Epreſo; for K. the 
third Conſanant of its Direitory,giveth us to underfiand, that it is 
one of the Enodandas thereof. 
The ſecond Mood of Emave is Egalem, which comprehendeth 
all thoſe Problems, wherein one of the eAmvients, and an oblique 


Angle being given, the other Ambient is required : and by its Re» 
ſalver pw eee Ty ſheweth, that if ans, adde the 
Logarithm of vhe- fide given to the Logarithm of the Tangent of the 
= le conterminall with that ſide, and from the ſumme if we cut off 


the firft digit on the left hand (which is equivalent to the fubtract- 
ing 
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ing of the Radius whether double or (ingle) T! he remainder will af - 
ford u4 a Logarithm (lo neare as the irrationality of the termes will 
admir ) in the Table of equall parts, expreſſive of the ſide required; for 
it is, As the whole Sine, to the T angent of ans Angle inſident on the given 
ae: ſo the ſide propoſed, to the /ide required : The reaſon hereof is 
grounded on the ſecond eAxiom, for the fourth Conſonant of its 
DireGtory ſheweth,that Egalem is Eproſos enodandum- 

The fourth Figure is Ereva,whoſe Moods are Echemnun and E- 
tenar, 

The firſt, viz. Echemun, comprehendeth all rhoſe Problems, 
wherein the two eAmbients being giyen, the Swbrendent is requi- 
red, and (not being Logarichmically reſolvable in lefle then two 
operations) hath for its Pre and Poſſubſervients the Moods of E- 
tenar and Ekarul ; for an Oblique Angle by this Method is to be 
ſearched before the Subtendent can be found our, and by reaſon of 
theſe ſeverall works, this Aſood is grounded on the two firſt eAx. 
ioms,/and is an Enodandum partially depending on Eradetul, and 
Eproſo. Yet,if you will be pleaſed to beat the paines of extraQ- 
ing the Square root, you may have the Subtendent at one work by 
a Quadrobiquadrzquationas rhe Bucarnon doth inſtruct us, whole 
demonſtration you have plainly ſet downe in the fourteenth of 
my Apoditticks. 

The ſecond Mood of this Figure is Etenar,which includeth all 
choſe queſtions wherein the two contaming Sides being given, one 
of the Obliques is required,and by its Reſolver E—Ge—Rad "+> 
Toge manifelteth,that,if from the Summe of the Radins and Loga- 
bh. ina fide given, we ſubtratt the Log arithm of the other propoſed 
ſide, t wbgns 2 will afford the Tangent of the Angle oppoſite to one 
of the given ſides, the Complement of which Angle toa right one 
is alwayes the meaſure of the other Angle, by the fifth of my A- 
podiftichs ; for it is, As the one eAmbient is to the other eAmbient, fo 
the totall Sine tothe Tangent of an Angle; which found out, is ei- 
therthe Angle required, or the Complement thereof roa right 
Angle. The reaſon of this Analogie is grounded on the ſecond 
Braneh of the firſt Axiom, as by the Charatteriſtick of the Dire- 
ftory is perceivable enough to any indaſtrious Reader, - 
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Of the Planobliquangular Triangles 
there be foure Figures : 


eAlaheme, Emenarole, Enerolome,and Erelea, 


He firſt and laſt of theſe foure are Monorropall Figures, and 

nave but each one Mood : but the other two have a couple a 
piece, ſo that for the P/anoblignargulars,all the foure' together at« 
ford us ſix Datoqueres. 

The Mood of Alaheme is Danarele, which comprehendeth all 
thoſe Problems,wherein two eAngles being given,and a Side, ano- 
therSide is demanded,and by its Reſolver Sapeg—Eg—Sapr 3* 
Tr,ſheweth, that if ro the ſuneme of the Logarnhm of the [ide given 
and of the Sine of the Angle oppoſite to the (ide required, we adde 
the difference of the Secant complement from the Radius, (by ſome 
called the Arithmeticall complement of the Sine, and in Maſter 
Speidels Logarithmicall Canon of Sies, Tangents, and Secants 
with good reaſon termed the Secant ; for, though it doe not cut 
any Arch, thereby more Erymologically to deſerve the pame of 
Secant, yet worketh it the ſame that the prolonged Radins 
doth) the operat1on will proceed fo neatly, that if from theſe 
three Logarithms chus ſammed up, we onely cut offa Digit at 
the left hand; we will find as much by addition alone performed 
in this caſe, as if from the propoſed ſumme the Sine of the Angle 
had beene abſtracted ; for the tora!l 'Sine' thas wnradinſed is the 
Logarithm of the fide required. Bur ſach as are not acquainted 
with his compendious manner of calculating, or peradventure 
are not accommodated with a convenient Canon for the purpoſe, 
may,in Gods name, uſe their owne way, the Reſolver being of 
ſuck amplicude, that it extends ir ſelfe coall ſorts of operations, 
whereby the cruth of the fourth Ternary in this Mood may be at- 
taind unto; for itis Analogiſed thus, As the Sine of the eAngle op- 
poſite to the ſide given 1s tothe vo goes fide; ſo the Sine of the Angle 
oppoſite to the ſide required, to the required ſide. The reaſon of this 
proportion 1s grounded on the ſecond Axiom, the firſt determina- 
ter of whoſe Direttory ſhewerh,that Danarele is one of Eproſos E- 

The ſecond Fignre of the Planobliquangulars is Emenarole, 
whoſe Moods are Therelabmo and Zelemabne, © The 


24 The 'Triſſotetras, or 

The firſt comprehenderh all thoſe Planobliquaygnlar Problem 
wherein two /ides being giyen with an interjacent Angle, an oppo. 
ſite Angle isdemanded, and by its Refolver Aggres—Zer—1 al- 
fagros {37 Talz,os,ſheweth, that if from the ſunme of rhe Loga= 
rithm of the difference of the ſider, and Tangent of halfe the ſumme of 
"rhe oppoſite eAngles , be ſubduced the ag gregat or ſnme of the Lo- 
garithms of the two propoſed fides, the remainder thereof will prove 
the Logarithm of the T angent f bhalfe the difference of the oppoſite 
Angles; the which joyned to the one,and abſtracted from the 0+ 
ther,zffords usthe meaſure of the Angle we require; for the Theo- 
reme is, As the aggregat of the given jider, to the difference of theſe 
ſides : So the T; of halfe the ſumme of the oppoſite Angles, to 
the 2.96 & the difference of thoſe Angles; which, without 
any moreadoe, by {imple Addition and Subtraction affordeth 
the Angle we demand. The third eAxiowand the Theorewofche 
Reſolver of this Mood being bat one and the fame thing, I mult 
make bold to remit youtomy Apodiicks for the reaſon of the 
Analogie thereof, the onely dererminater of whoſe DireQory 
beirgg- pointerh our the Mood of Therelabmo for the fole even 
ded appropriated thereunto. 


The ſecond CAMoodof this Figure is Zelemabne,which involveth I 


all che P/anobliqnangulary Problemes, wherein two fides being 
given with the Angle betweer, the third fide is demanded : and 
not being calculable by the Logarithmicall Caxon in lefſe then two 
operations, becauſe ir requireth rhe finding out of another. Au- 
gle before it can fix upon the ide, Therelabmo is allowed it for 2 
Preſubſervient, by vertue whereof an fite Angle is obtained, 
and Daxarele for its Poſſubſervient and finall Reſolver, by whoſe 
meanes we get the fide required. The reaſon of the firſt operation 
is grounded on the third Axiom, and of the ſecond operation on 
the ſecond:but becauſe this Mood is meerly —_—_ Enadandam, 
neither of the foreſaid Axiom afforderh any Direfory concerning 
it, otherwiſe then in the rwo Swhſervients thereof. 
The third Fignre is Exerolome,whoſe two Moods are XKemenero 
apd On. 
| Mood of this Figure includerh all thoſe Planobliquan- 
gularie Problems, wherein we ſole being given, with at» oppoſite 
Angle,another oppoſite «Angle 1s roa., 1 , and by its Refovr 
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; E—Sog—G&XF* So, ſheweth , that if from the 4 at of the 
; Lrdite of one of the given ſides, and that of the ne of __ 


ſire eAngle propoſed, we ſubrratt the Logarithm of the other given /ide, 
the re/idue will afford us theLogarithm of the Sine of the oppoſites Angle 
required ; for it is Analogiſed thus, As one of the ſides, to the Sine of 
the oppoſite eAngle given: ſo the other a propoſed, to the Sine of the 

poſite eAngle required. The reaſon of this proportion is trom 
Kia ſecond Axiomythe fixth charaReriſtick of whole Direftoryim- 
porteth,that Xemenoro is one of Eproſos enodandas. 

The ſecond Mood of this Figure is Shenerolem, which contai- 
neth all thoſe Planobliquangularie Problems, wherein two /ides 
wo with an oppoſite Angle, the third fide 1s demanded, 
which not being findable by the Logarichmical! Table upon the 
foreſaid Datas 1n lefle then two operations (becauſe an Argle 
malt he obcained firſt before the ſide can be had) Xemenoro Pra- 
ſabſerves ic for an Anglo, and Danarele becomes its Poſſubſervient 
for the ſide required. The reaſon of both theſe operations is toun« 
ded on the ſecond Axiom, the laſt Charatteriſtick of whoſe Dire» 
fory inrolleth Shenerolem for one of Eproſor enodandas. 

T he fourth figure is Erelea,which, being Monotropall, hath no 
Mood but Pſerelema. 

This Pſerelema encompaſieth all thoſe Planobliquangulary Pro- 
blems wherein the three /ides being propoſed, an Angle is requi- 
red. This Datoquere not being relolvable by the Logarithms in 
lefle then two operations ,becauſe the Segments of the Baſe,or ſus 
Raining fide muſt needs be found our, that by demitting of a Per- 

; from the t9p Angle, we may hit upon the Angle deman- 
ded : the Reſolger for the Segments is Ba—Grew—Zer5= Zi. 
4, whereby weearne,that i fromthe Logarithns of the ſunme of 
the fides, joyned to the Logarithm of the difference of the [ides,we ſub- 
tralt the Logarithm of the Baſe, the remainder is the Logarithm of the 
difference # the Segments, which difference being taken from the 
whole Baſe, halfe the difference proves to be the leſſer Segment. This 
Theorem being thus the Przſubſervient of this Mood, its Poſſub- 
ſervient is YVheman, whoſe generall Reſolver /—Kad—Egiz=5> 
Sor, Is- jeulariſed for this caſe Uriug— Rad— [ug CD 
Sor, which ſheweth, that if from the ſumme of the Log arithms of the 
total Sine, and of one of the Segments given = we ſubduce the Loga- 

rit 
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rithm of the Hypatenuſa comerminall with the Segment propoſed , the 
— will be the Logarithm of the Sine of the oppoſite Angle requi- 
red ; for the demictivg of the Perpendicular opens a way to have 
the Theorem to be firſt in generall propounded thus, As the Sub- 
tendent to the totall Sine, ſathe containing ſide given to the Sine ; bay 


Angle required - or in particular thus, As the Sine of the Coſubten- 


dent axjeyning the Segment given us to the Radius, ſo ts the ſaid Seg- 
ment propoſed to the Sine of the Angle required, 
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Thus farre for the calculating of plaine 
Friangles, both right and oblique:now 
follow the Sphericals. | 
Titre be three principall Axjomes upon waich dependeth the 
_ refolving of Sphericalt Triangles, to wit, Swproſcay Sbaprotca, 
and Seproſo, 


 Thefrft Mavimeor AxiomySuproſea,ſheweth, that of ſeverall 
reftangled Sphericals, which have one and the-ſame. acute..Angle at 


the Baſe, the Simes of the Hypotenuſas are proportionall to the Sanes of 


their Perpendienlars; for, from the ſame inclination every where of 
the oneplaine to the other,there ariſerk an equiangulariry inthe 
rwo refangles, out of which we may confidemily, wferreche ho- 
mologall fides(whichare the'Sines of rhe Subzendeprs, and.of the 
Perpendienlars of the one; and rhe orher)to-be amongſt chem- 
ſelves proportionall. Frs Direftory is Uphrger, bay the which we 
tearn,that Uphanep,Uigemor, and Enayml, are its free as. 
The fecond Axiom is Shaproren;whereay we leazne,that in all 
retangted Sphericats that have one: and' the ſame acnte Angle 
at the Baſe , the Sines __ proportienall to the T angems 
of their Pex pendrewlars: which Analogie proceedeth from the equi- 
angularity of ſach retangled Sphericals, by the ſemblable in- 
c.ining of rhe ptaine rowards therty borh. This proportion. neyer- 
chelefle witl never hold berwixe the Simes of the Baſes,, and the 
Sines of their Perpendicn!zrs; becauſe, if the Sines of the Baſes 


vere proportionalFtothe Sinesof the Perpendiculass (the os 
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mi- > ofthe Perpendicalars already demonſtrated on ionall 
we - tothe Sinesof the Sabrendents)eicher the Sine of : ndi. 
wb- | eular,orthe Sine of the Baſe would be the cord of the fame Arch, 
whereof it is a Sine; whichis impoſſible, by reaſon that nothing, 
can be both a wholeand a part, in regard of one and the fame 
thing; and therefore doe we onely ſay,that the Sines of the Baſes, 
and T angents of the Perpendiculars, and contrarily are proportional. Its 
: Directory 1s Pubharethepſaler, which ſheweth, that Kpalam, Kba- 
— : men, Ukelamb,Etalum, Ethaner, epſoxer, Alamm, and Erclam , are 
' theeightEnodandas thereupon depending. 
& # Thetbicd Axon is,that the Sines of the ſides are proportional to 
* the Sines of thei? oppoſite Angler:the tra whereot holds 1n all Sphe- 
: ricall| Triangles whatſoever; which is proved, partly our of the 
proportion betwixt the Sines of the Perpendicalars ſubſtern- 
ed nnder equall Angles, and the Sines of —__ — and 
partly,by the Amalogy, that is betwixt the Sines of theAngles ſu- 
Rained by ſeverall Perpendicalats, demicred from one point, and 
the Sines of the Perpendiculars themſelves. The DireQory of this 
Axiom is Uchedezexam whereby we khow that Uchener, Edamon, 
Ezolum, Exoman,and + Amaner,atethe five Enodandas thereof. 
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The Orthogonoſphericall Table con- 


ſiſteth of theſe ſix Figures: 
Valamenep, Vemanore, Enarnlome, Erolumane, Achave, and Eſheva. 


[= fiet Figure, Yalamenep, comprehendeth all thoſe queſtt- 
ons, whereinthe Subtendent,and an eAngle being given , enher 
another Angle, or one of the Ambicrits is demanded 

Of this Figure there be three Moods, viz. Upalam, Ubanen,and 
Upharep-The firſt, to wit Upalam, containeth all thoſe Orthogo. 
noſphericall Problems, wherein the Subrendent and one oblique An- 
gle being given, another oblique eAngle is required, and by its Reſol- 
ver Torb—Tag—Ns 25” Mir, ſheweth,thar the famme of the 
Sine complement of the Snhcendenr fide and T of the An= 


gle given, (the Logarithmsof thele are alwayes ro be underſtood) 
E 2 a digit * 
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a digit being preſcinded from the left, is equall tothe Tangene 
complement of the Angle required; for the propoſition goeth 
thus, As the Radins,to the Tangent of the Angle given:ſo the Sine com 
plement of the Subtendent ſide, to the —_— complement of the An. 
gle required: and becauſe Tangents,and Tangent complements are 
reciprocally proportionall,inſtead of To—Tag—NuB5= Mir, 
ot, To— Lu— Mag 5=Tir, which (for that the Radius is a 
meane proportionall betwixt the L. and N; the T. and AM) 
1s all one for inferring of the ſame fourth proportionall,or fore- 
faid quzfitum) we may ſay, Mag—Nu—ToS=F+ Mir, that is, 
As the Tangent complement of the given Angle to the Coſine of the 
Subtendemt, ſo the totall Sine to the Antitangent of the Angle demanded; 
for the rorall Sine being,as I have told yota meane proportionall 
betwixt the Tangents and: Cotangents, the- ſubtracting of the 
Cotangent, or Tangent complement from the ſumme of the Ra» 
dins, and Antifine refidnats a Logarithm equall co that ofthe-re- 
mainder,by abraRing the Radius from the ſum of the Coline of 
rhe ſubrendent,and Tangent of the age given, either of which 
will fall outto be the Antitangent of the required Angle. 
Notanaum, 

[Here alwayes is to be obſerved, that the ſubtrating of Loga» 
richms may be avoyded, by ſubRticuting the Arithmeticall: comple- 
went thereof, to be added to the _ of thetwo middle 
proportionals (which Arithmettcall complement (according to 
Gellibrand) is nothing elſe, but the difference between the Lo- 

arithm to be ſubtracted, and another confifting of an unit , or 
ines with the addition of 74 ers, that is the 1gle, or double 
Radius)for ſo the ſum of the threeL arithms,curting off ar unir, 
or binarie towardsthe lefrhandzwill Rill be theLogarithm of the 
fourth proportionall required. 

For the greater eaſe therefore in Trigonometricall computa- 
tions;fuch a Logarithmicall Canon is to be wiſhed for:, wherein 
the Radius is left ont of all the iSecants, and all the Tangents of 
Major Arches, according to the methodpreſcribed by Mr.Speidet, 
whos willing to take the paines ro-make ſuch a new Canon, ber- 
ter thep aty that ever hitherto hath beene made uſe of, ſo that 
che publike, whom it- moſt coneerneth, or ſome rotent man, 
well minded cowards the Mathematicks, would be ſo generons, 
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as to releeve him of the charge it muſt needs colt him; which,con- 
fidering his great affeRion to, and ability in thoſe ſciences , will 
certainly beas ſmalla ſumme, as poſſibly he can bring it co.) 

This Parentheſis, though ſomewhat with the longest, will not (1 
hope) be deſpleaſi:g tothe ſtudions Reader. | 

The ſecond Mood of the firſt Figure is &bamen, which compre 
hend-th all thoſe Problems, wherein the Subrendent, and one oblique 
Angle being given, the Ambient adjojning the Angle groen is requi- 
red, and by uts Reſolver, Nag—Mu—Torp +_5-Myr,ſheweth, 
that, if to the ſumme of the Logarichms of the two mudale proportional, 
we adde the Arithmeticall c:mplement of the firſt, the cutting off the 
Index from the Ag gregat of the three, will re/iduat the Tangent cone 

nt of the /ide required: and theretore with the totall Sine in 
the firſt place,it may be thus propounded, Torp—Mu—Lag+ 
Myr ; for the firſt Theorem being, As the Sine complement of the 
eAngle given, to the Tangent complement of the ſubtendent ſide : ſo the 
totall Sine, to the T angent complement of the (ide required : jult (o 
the ſecond Theorem, which-is that refined, is, «As the torall Sine; 
to the Tangent complement of the Subtendent : ſo the Secant of the given 
Anglegtoehe T angent complement of the demanded ſide. Here you muſt 
conlider, as I have told you already, that of the whole Secant I 
rake but its exceſſe above the Radius, as I doe of all Tangents a- 
bove 45. Degrees ; becauſe the curting off the: firſt digit on the 
left, ſupplieth-the ſubcraRtion, requiſite for the finding out of the 
fourth proportionall ; ſo that by addition- onely the whole ope- 
ration may be performed, of all wayes the moſt ſuccin& and 
ready. Otherwiſe, becauſe of the torall Sines meane proporti- 
onality-betwixt. the Sine complement, and the Secant ; and be- 
ewixt the Tangent, and- Tapgent complement, it may be regula» 
ted thus, To—Tu—Nagi37Tyr, that is, eAs the Radius , to the 
Tangent of the Subtendent, ſo the Sine complement of the Angle given, 
to the Tangent of the ſide required. The reaſon of the reſolution 
both of this, and of the former Datoquare, is grounded on the 
ſecond Axiom, and the proportion that, in-ſeverall retangled 
Sphericals-which have the ſame acute Angle at the Baſe,is found 
berwixt the-Sines of their Perpendiculars, and Tangents of: their 
Baſes, as is ſhewne you bythe two firſt Conſonants of the Di- 
reQory of Sbeprotca, = 
e 
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The third and laſt Mood of the firſt Figure is Kphaney , which 
comprehendeth all thoſe Problems, wherein the Hypotenuſa', and 
one of the obliques being given, the oppoſite Ambient ts yequired , und 
by its Reſolver Tol—Sag—SuixcFnSyr,ſhewerh,thar if we adde 
the Logarithms of the Sine of the Angle, and Sine of the Subtendent, 
cutting off the left Supernumerarie digit from the ſunme,it gives na the 
Logaruthm of the Sine of the ſide demanded; for it is, As the total 
Sine, to the Sine of the Angle given : ſo the Sine of the ſubtendent ſide, 
to the Sine of the ſide required : and becaule by the Axiom of Ran 
lerſt, it was proved,that when the Sine of any Arch is made Radins, 
what was then the totall Sine, becomes a Secars (and therefore Ses 

cane complement of that Arch) inſtead of Tel—Sag—Ss' 
Syr, we may lay, 7 o— Ru—Rag +3 Ryr , that is, As the totall 
Sine, ts tothe Secart complement of the ſubtendent : ſo the Secant com« 
plement of the Angle given,to the Secant complement of the /ide deman= 
ded. The reſolution of this Datoquzre by. Sines, is gronnded on 
the firſt Axiom of Sphericals, which olucidats the proportrot be- 
twixt the Sines of the Hyporenuſas, and Perpendiculars, as it is 
declared tous by the firlt ſyilable of Seproſeas wo 
[ 


The ſecond Figure is Vemanore, which containeth a thoſe Or- 


thogonoſphericall queſtions, wherein the ſubreydent, and wi Ame 
bient being propoſed, either of the obliques , or the other Ambient i 


required, and hath three Moods , viz, Kkelamb, Ugemor, and | 


Uchener, | 

The firſt Mood Ukelamb comprehendeth all thoſe. Orrthogo- 
noſphericall Problems, wherein the ſubrexdent,and one inc fide 
being grvens the mterjacent le ts demanded, and by Its Retolyer 
Meg=—Torp—Mu;zxNir (or becauſe of the torall Sites mean 
proportion berwixt theTangenr,andTangene complement) Tarp- 
Teg— Mu Nir (which is the fame in effeR) ſheweth, that if 
from the ſunme of the Logarithms of the middlt termes, (which in the 
firſt Analogy is the Radius,and Tangent com tr of the ſub» 
rendent )we ſubtratt the Tangent complement oft given Ambient :of, 
inthe ſecond order of proportionals, jojne Mingite of the /ide gi- 


ven,to the Tangent complement of the ſubrendent, and from the cnt 
off the Index(i Feedbe)bork will rend to the ſons end,and produce 


for the fourth proportionall, the Sine complement of the Angle required, 
for to ſubtract a Taygent complement from the Radius, and ano- 
| ther 
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* her number.joyned together, wherber that Tangent comple. 

' ment be more or lefle then the Radius, ir is all oneyas if you 
ſhould ſubtraRt the Radius fromrhe ſaid Tangent complement, 
> and that other number; becauſe the Tangedc (or rather Loga- 
: richm of the Tavgent; for fo.ir muſt be alwayes underſtood, and 
* not _onely in Tangents , bnt in'Sines, Secants; Sides, and An- 


gles, though for brevity fake the word Logarithm be often- 


times omitted) becauſe I ſay,the Logarichms ot the Tangent,and 


Tangent complement together, being the double of the Radins; 
if firſt the Tangent complement (arpaſle the Radins, and be to 
be ſubtracted from ir, and another number, it is all one,as if from 
the ſaid number you would abſtraft the Radius, and the Tan- 
pert cotmplements excefle above ir, ſo that the Radſus being in 
h, there will cemaine a Tangent with the other number-Like- 
wiſe//if a Tangett complement, lefle then the Radius, be to be 
ſubtracted from the ſumme ofthe Radims,and another Logarithms 
it is yet all one, as-if yourhad ſabrracted the Radius from: the 
ſame ſurame ; becanfegbongh that Tangem complement be leſſe 
then the Radins : yet, that par&t] of the Radins which was ab- 
firaed'more then encugh; is recompenſed in the Logaricthm of 
the . Tangent tobe rs with #he other pernber ; for, from 
which: ſoever of the- nts the Radius be ſybdaced, irs Anti» 
tangent is remainder : both which eaſes may' be thus illuſtrated in 
numbers; and firft, wherethe F complement is greater 
then the Radins, ay in theſe G+ 4s J+ t.and 4 2.7.1. 
where,ler 6. be'the Favgene compleraent, 4. rhe Radius, 3. the 
mumber to be joyned' wirh the Radiag,or either of the Tanpents, 
and r. the remainer ; for 4-and - making 7, if you abfiract 's. 
there willremaine r. Likewiſe 2. and 3+ making 5. if you fob- 
rrat 4- there willremaige 1. Next,if rhe T; complement 
belefle ther the Radios, as in 244 3+ 5+ and 4-6, 3- and 5, where, 
ler 2. bethe Fangenr complenzenc 5 for if from 4. and 3. joyned 
together, you abfraQ 2, there wilt remaine 5. which wilt alfo 
be che remainder, when you ſabrra@t 4- from 6. and 3. addedto- 
9 AITee the ſarmeReſolver (the nm nom I 

e ſolarge in explaining) ro nmecalr re ahh 

gents, inftead of Cley—Fome SIN, chad, tithe T an 
gout complement” of the' ide given, is to the torall Sine - ſo rhe Tan- 
gent 
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ent complement of the ſubtendent fide, to the Sine complemttnt of the 
prey oc —_ lay, Tuw-—Teg—To5 Nir; that 4 As 
the Tangent of the ſubtendent ts to-the Tangent of the given ſide; ſo 
the totall Sine, tothe Sine co ext of the ' «Angle required. All this 
is grounded on the {ſecond Axiom 'Sbaprotca, and upon thereci- 
procall proportion of the Tangents and antitangents , as is 
evident by the third characteritiick of us DireRory. 

The ſecond Mood of Yemanore is VUgemon, which comprehen- 
derh all thoſe orrhogonoſphericall probiems, wherein the ſubten- 
dent with an Ambient being given,an oppoſite oblique is required , and 
by its Reſolver, S#-Seg-Tom 5 5<Sir, or (by putting the Radius 
in the firſt place, according to #radeſſs, the firlt branch of the firſt 
axiom of the Planorecangulars) 7 o- Seg- Ru 5 'Sir, ſheweth, 
that the ſumme of the /ide given,and ſecant of the ſubtendent (the Su» 
pernumerarie digit being cut off) x the ſine of the Angle required; 
for the Theorem is, As the ſine _ ſubrendentyto the for of the [ide 
given; ſo the Rgdins, to the [ine of the Angle required : or, As the 1o- 
call ſine, to the ſine of the ſide given : ſo the ſecant complement of the ſub. 
tendenty tothe ſine of the angle requiftd : or,changing the fines into 
ſecant complements, and the fecapvt complements into fines,we 
may ſay, To--Su—Reg3 3 Rir ; becauſe;berwixt the fine and ſe- 
cant complement , the -Radins'is a -middle proportion. Other 
varieties of calculation in this,as well ar other problems,may be 
uſed; for,beſides that every proportion of the Radins'to the line, 
Tangent, or ſecant, and contrarily,may be varied three manner 
of wayes,by the firſt Axiom of Plame rriangles;the alteration of 
the middle termes may breed ſome diverfity, by a permurac, or 

urbed proportion , which Ithought good to admonith the 
Reader of here, once for all,becauſe there is no problem, whether 
in Plaine,or Sphericall criangles,wherein the Analogie admitteth 
not of ſo much change, The reaſons of this Mood of Kgemon,de- 
pend onthe- Axiom of Swproſea , as the ſecond charaReriſtick of 
Uphugen ſeemeth to inlinuate. 

The laſt Mood of the ſecond figure is Ucherer which compre- 
hendeth all thoſe problems, wherein the ſubtendent,& one Ambient 
being given , the other eAmbient is Required, and by its Reſolver, 
Neg—To—Nu**5-Njr,or , To--le-Nu'z *Nyr, ſheweth,chat 
the ſumme of the ſine complement of the (ubtendent, and the ſecant of the 
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iven ſide(which is the Arichmericall complement of itsAntifine) 
giveth us the ſine complement of the [ide deſired, the Index being re- 
moved; forthe theorem is, Asthe fine complement of the given ſide,to 
the total ſine;ſo the ſine complement of the ſubtendent, to the ſine comple= 
ment of the ſide required : or more reftinedly, As the Rading, to the ſine 
complement of the ſubtendent ſo the ſecant of the Leg given, to the ſine 
complement of the ſide required : and beſides other varieties of Ana- 
logie, according to the Axiom of Rwlerſ#, by making uſe of the 
reciprocall proportion of the fine-complements with the ſecancs 
we may fay , To-Ne Lu-<5* Lyr, that is, As the totall ſine, ws to 
the ſine complement of the given 974 ſo the ſecant -4 the ſubtendent, to 
the ſecant of the ſide required. The reaſon of this Datoqueres Reſo- 
lution is in Seproſo the third Axiom of the Sphericals, as is mani- 

feſt by the firſt figurative of its DireRorie Kchedezexam. 
The third figure is Enarrwlome, whoſe three Moods are Etalum, 


| Edamon,and Ethaners 


This figure comprehendeth all thoſe —Raniceſl que- 
tions, whereip one of the  Ambients with an Adjacent angle is given, 
and the ſubtendent , an oppoſite angle , or the other containing ſide is re- 


ed. 

7 Ie ;firk Mood Eralwm , involyerh all choſe Orthogonoſpheri- 
callproblems,wherein « containing /ide, with an in/ident angle thereon 
+ propoſed,and the hypotenuſa demanded : and by its reſolver Torg- 

me--nag <5 mnr or(by inverting the demand upon the Scheme 
Tolp.--me-+ | »r ſhewerh,that the cutting of the firſt lefr 
digit, from the ſumme ofthe Tapgent complement ofthe Am- 
biene propoſed, and the fine complement of the given angle, af- 
fords ns the Tangent complement ofthe ſubrendent required; 
for the theorem goes thus, As the torall ſine,to the tangent comple= 
ment of the given ſide : ſo the ſine complement of the angle given, to the 
tangent complement of the hypotenuſa required. And becauſe the to- 
tall fine, hath the ſame proportion tothe rangent complement, 
which the fine, hath to the fine complement, we may as well 
fay, To-meg-Sa I nwrthat is, As the Radirs tothe tangent comple- 
went of the «Ambient ſide ; ſo the ſine of the angle given,to he ſine conge 
plement of the ſubrendent required. The progreſſe of this Mood,de- 
nderh onthe Axiom of Sheprotea, as you yy perceiye by the 

ourth conſonant of irs direRorie _s er, - 
©1ne 
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The &cond Xſood of che third Figare, is Edamon., which com- 
prehendech all thoſe Oxthogono(phericall Problems , wherein ar 
Ambient and «n Adjacent angle being given, the oppoſite ablique (viz. 

a 6 ſubtended,) ts requiredand by its 


the angle under which the | 
Reſolver TerNeg-S4'5-Nin ſheweth that the Additionof the 
Colineef the: Anabicgt,and of the ine of the Angle propoled, af- 


fordethus (ifwe omit not the uſuall preſeRion) the Coline of 


the Avgle we ſeek for; for it is, As the Radins to the ( o/ine, or fine 
complement of the given ſide * ſo. the ſine of the Angle propeſed tothe An- 
r4/ing or fine complement of the «A vg/e demanded - vow the Radius be- 
log alwayes 2 meane. propatrtionall berwixc the. Sine comple- 
menc, and the Secane, we may for To—Neg—S4p<X Nir, ſay, 
Ton Leg Ra #35= Lin,or T o——Rag— Lir +that is, As 
the RT Sent cutter of the fide given, or to the Coſe+ 
rant, or Secart. complement of the given. «Angle ; ſo us the Secant com- 


rage 4 the Angle, or Secant of the ſide, to the Secant, or cutter of 


the Angle required. The- reaſon of all this is grounded on Sopro- 
ſo, becauſe it runveth upon the proportion betwixt the Sines of 
the lides, andthe-Sinez of their oppobte Angles, as is ieuous 
to any by the ſecond ſyllable of the DireRory of that 4- 
' The la CIdnodok the thind Figure- is. Erhaver, which-compre- 

hogonaſFhenicel Problems, wherein an 
ed.thereto, i given.,, aud the other 
Angle 1s as 94,7 by us Reſolver, Torb— 


the niddlepropemenaic which arethe Tangent of the 
given; Angle, andthe-Sine of the-fide,the uſuall ion being + 
— thereby have-rhe Tangenc,, or. coucher of the 


—_ y ry foris-is, 4s the hy > 8 « the 
Treg gwen, ſo 16:0f the-cout aining fide: pro ro 're= 
q,ured: Nd Lecenſarhe'T complement, and. Tangepe are 
Soquaceing reconall.,, Sine likewiſe, and. Secanrt com- 
plement; for TomT ago=SeB<3" Tyr; we may lay, keeping the 
ns Ig : >1yru hat 18,44 the Radines, 

be Seraxt:complenaent of the-given: (ide: | fe com c 
goR—_ 10 the T angend: complenent of % ſide required. 
The truth of all: theſe operations: dependeth- on a the 
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ſecond Axiome of the Sphericals, 'as is evidenced by g. the fifth 
charaReriſtick of its Direoty Pubkarethepſaler. | 

The fourth Figure is Erollumane, which includeth all Orthogo- 
noſphericall queſtions, wherein «a» «Ambient, and an oppoſite oblique 
boing given, the ſubrendent the other oblique, or the other «Ambient is 
demanded: It hath likewiſe,conforme to the three former Fignres, 
three Mood: belonging to it; the firlt whereof is Ezolum. 

This Ezolum comprehendeth all thoſe Orchogonoſphericall, 
Problems, wherein one of the Legs, with an oppoſite _— being gi- 
Ven, the Subtendent Is required, and by ics Refolver 5 —Se 
RedgeF*> Swr,or by putting the Raditis in the firſt place, To—Se- 
Rag 5m Sw, ſhewerh; that the abfiraRing of theRadius from 
che ſum of the Sine of the fide,and Serant complement of the An- 
gle given, refiduats the Sine of the hypotenuſa required; for it is, 
As the Sine of the «Angle given, to the Sine of the oppoſite ſide + ſo the 
Rading tothe Sine the ſured : or more tefihedly, 4s the totail 
Sine, to the Sine of the /itle + ſo the Secant complement of the «Angle 
given, to the Sine of the ſubrendent [ide : And becauſe of the Sines 
and Antiſecants,or Secant complements reciprocall proportiona- 


lity, To—Sag— Re FR, that is, At the Radins, to the Sine of 


the Angle given : ſo the Secant complement of the propoſed ſide, to the 
Sine £ ; required. The reaſon of all 
this is ed on the third Axiom Seproſo,as is made manifeſt 
by the third Syllable of ies DireQory. 

The Mood of this Figure is Exoman, whieh comprehen- 
dethall thoſeProblems,wherein a containing /ide and an oppoſite 0b- 
que bring given;he adjacent oblique ts : avd by its Reſolver 

tan T 0 N agi 5” Sir,or more refinedly, To—Leme Nag 350 
Sirs ſheweth, that the ſure of the Sine of the Angle, together 
with the Arichmeticall complement of the Antifine of the Leg, 
(which in the Table I have ſo much recommended: tnco 
the Reader, is ſer downe for a Seeant) the uſtall preſefaion be- 
ing obſerved, affordeth ns the Sine of the Anglerequired, and be- 
cauſe of the reciprocall rtion berwixt the Sine comple- 
ments and Secanc z and ixt the Sine, atid Seearit comple- 
medtir; the Theorem may be compoſed thts: Fo—Neg—La $57 
Reryqhat is, As the Rading, to the Sine complement of rhe given ſide: 


oo the Secant of the «Angle propoſed, to the Sreant complement of the 
| F'2 Angle 
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1 demanded. The reaſon of this is likewiſe grounded on Sepy0- 
fo, as you may perceive by the fourth charaRterifliek of irs Di- 


retory. | | 
The laſt Mood of this Figure is Epſoxer, which containeth all 
thoſe Orthogonoſphericall Problems, wherein an Ambieyr and 
an oppoſite Oblique being given, the other Ambient is demanded, 
and by its Reſolver, Tag—Tolb—Te& Syr, or more elabou- 
redly, Tolb-—Mag—1e/3- Sr, ſheweth, that the przſcin- 
ding of the Radius from the ſumme of the Tangent of the fide, 
_ A of the giyen Angle, reſiduats, the'Sine of the 
1 fide required ;/ for it is, As the Targent of the Angle propoſed, to 
| (on the totall Sine - ſo the T aygent of the given /idegto the Sine ful fide Ade 
- manded : or, As the Rading, to the T angent complement of the eAngle 
given : ſo the Tangent of the given ſide, to the Sine of t fi requi= 
red: and becauſe of the reciprocall Analogy betwixt the Tan- 
oentsand Co-rangents: and betyvixt the Sines,and Co-ſecants,we 
may with the ſame confidence;as former)y, ſerit thus inthe rule, 
To—Meg—TaB 3 Kyrand it will find out the ſame quzſirum. 
The reaſon of the operations of this Mood, becauſe of the ingre- 
diencieof Tangentsdependeth on Shaprotcea, axis perceivable by 
the (ixth determinarer of-its. DireRory Paubkwrerbepſaler, + 
The fifth Figare of the Qrthogonoſphericals is Achave , which 
containeth all choſe Problems, "wherein the Angles being. gi- 
wen, the ſubtendent or an Ambient ts deſired, and hath two Moods 
Alanwnand eAmaner. © 2ichh To Ws $i lt a... 
 Alamws comprehendeth all theſe Problems, wherein the'41,- 
gies being propoſed, the Hypotenuſa i required, and by: its Reſolver 
Tag—Torb-—MaB=53* Nor, or more compendiouſly, Torb— 
Pag—MaBe3> Nwſheweth,that the fumme of the Co-rtan- 
gents, not exeeeding the places of the Radius, is the Sine comple. 
mentoof the ſubrendept required; for it. is, As the Tangent of 
one of the Angler, to the Radius : ſo the T augemt complement of the "A 
ther Angle, to the Sine complement of the Hypotenuſa demanded : or, 
As the totall Sine, tothe Tan ent complement of one of the Angles -f | 
. the T angent complement of the other Angle, ts the Sine c of 
the ſubtendext we ſeek, for. The running of this HMeoodupon Tan- 
gents, notifierh irs dependance on Shaprorcs, as is eyident by the 
ſeventh determinater of the Directory thereof + 
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The ſecond Moodof this Figure is Amaner, which compre» 
hendethallihoſe Orthogonoſphericall Problems, wherein che An- 
gles being given, an Ambient is demanded , and by its Reſolver, 
Sajy—Nag—T»$3 ' Nyr, or more perſpicucuſly, Ta—Noy— 
R Nyr, ſheweth, thatthe ſumme of the Logarichms of 
the Antifine of the Angle oppoſite ro theide required, and the 
Arichmeticall complement of the Sine of the Angle, adjoyning 
the faid fide, which we call irs Secant complement, with the 
uſuall preſeQion, is equall co the .Sine complement of the ſame 
fide demanded ; for it is, As the Sine of the Angle adjoming the 
« ſide required, to the Antiſine of the ther Angle : ſo the totall ſine , to 
the Anti/ine of the fide demanded : or, As the Radius, to the Anti/nt 
of the e Angle oppoſite to the demanded fide : ſo the Antiſecant of the 
Angle conterminat with that ſide, to the eAnti/ine of the ſide required: 
becauſe of the Imp hx em the Antilines, and Secants: 
and likewiſe betwixt the Antiſecants,and Sines, we may expreſle 
it , To—Saj— LA3* Lyr; that is, As the Radins, to the Sme of 
the Angle in/ident on the required ſide «. fo the Secant of the other given 
eAngle, to the Secant of the /ide that is demanded. Here the Angu- 
lary incermixtdre of proportions giveth us to underftand,that this 
Mood depengerh on Seproſe, as is manifeed. by the laſt charaRe- 
riftick of Kchedezexam the Direory of this Axiom 
The fxth and laſt Figure is Eſcheva, which comprehendeth all 
thoſe Problems,wheretothe two containing hides being given,ci- 
ther the ſubrendert, or an Arg/e is demanded ; it hath two Moods, 
Enerul and Erelam. 
The firſt Aordthereof Exernl, containeth all ſuch Problems 
at haying the eAwbients given, require the ſubtendent, and by its 
Reſolver, Tox—Neg—Ne5* Nyr, ſheweth, that the ſunmme 
the Logarithmis of the Coſines of the two Legs unradiated,' is the 
arithn of the Ca-ſine of the ſnbtendent; for it is, As the torall Sine, 
ro the Ces ſine of one of the Ambient s:ſo the (o» ſine of the other including 
Leg FAA the Co-ſine of the required ſubtendent ; and becauſe of 
the Co-ſinal,and Secantine proportion, we may ſafely ſay, To— 
Leg—Le5* Lur. That is, As the Radins to the Secant of one 
(banke or. Leg : ſo the ſecant of the other ſhanke or Leg, to the ſecant of 
the Hypotenuſa demanded. The courſing thus upon Sines, and their 
proportionals evidenceth that this Mood dependeth on Sapreſes 
© 
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the firſt of 'the Sphericall Axioms , which is pointed at by the 
third and laſt charaReriitick of Vphugen the direRorie-thereof. 
The ſecond food of the laſt figure, and conſequently the laſt 
Mood of al theOrthogoneſphericals,is Erelam,which comprehendeth 
all choſe orthogonoiphericall problems, wherin the two contain» 
ing /ides being ſedan Avgle is mw icsReſolver, 
Sti—Teg--Torb-5-Tir,or by primifying the Radius, Torb-.Tepi- 
Rexi37Tir, giveth us tounderſtand , chat the cutting off the 
Radius from the jumme of the Tangent of the ſide oppoſite ro the 
Angle demanded,and the coſecant of the ide conterminar with the 
ſaid eAvngle, reſfiduats the touch-line of the Angle in queſtion; 
for it is , As the ſine of the ſide adjoyning the eAngle required, to the 
tangent of the other given [ide : » ſo the Reading to the tangent f the An 
gle demanded: or, As the totall ſine to the Tangent of the Ambient oppo- 
ſite to the angle. ſought : ſo the Antiſccant ofcke Leg adjacent to the 
ſaid atked eAngle, tothe T angent or toucher thereof + and becauſe 
Sines have the ſame proportion to coſecants , which Tangents have 
to Cetangents » WE 0a & lay » To-—Stim—me3-mir, that is, At 
the Radius to the ſine of the/ide conterminat with the angle required: ſo the 
Cotangent of the ther Lego the Cotangent of the Angle ſearched after: 
or yet more ndforinilly by an- Alrernat proportion, ping 
the relation of the fourth proportionall, alchoagh the ſame for- 
merly required Apgle,thaus , 7To—Rei——me 5<5-wor, that is, As 
the Radins to the Antiſecant of the fide adjacent to the Angle ſought 
for, ſo the eAmtitangent of the other ſide, to the eAntitangent of the 
ſides oppoſit Angle,which is the Angle demanded. The reaſon h 
of is grounded on Sheprotes ; for the Tangentine proportion of 
the terms of this Mood fpecifieth irs dependance on the ſe- 
cond Axiom , which is ſhowed unto us by the eight and laſt cha« 


racteriftick of its direRorie Pubkgt . | 

Here endeth the doQtrine of the right-Angled ſphericalls, the 
whole diatypoſis wherofis inthe E, or hippocrepidian dia- 
gram, whoſe moſt intricate 


olities, renvoygvarions mix- 
cure of analogies, and perturbat fitnation of proportionall cermes, 
cannorchooſe but be perviom co the underſtanding of any jadi- 
cious Reader that hath peraſed this Comment aright. And there» 
fore let him give me leave(if he think fir) for his memorie fake, 
toremit hjm to it, before he proceed any. farther, 


The 
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The Loxogonoſphericall Triangles, 
whether Amblygonoſphericall or Oxygono» 
ſphericall,are either Monurgetick or Diſergetick, 

T He CMonurgerich, have two figures , Datamiita and Datapn- 

* 4 | 


Datamiſta is of all thoſe Loxogonoſpherical Monurgetick pro- 
blems:, wherein the A4vgles and ſides being intermixedly given, 
(andthereforeone of them being alwaies of another kind from 
the other two) either an Avg/e, or a ide is demanded : it hath 


two Moods, Lemareprep,and cMeneroto, 
The firtt Mood Lemenreprep, comprehenderh all thoſe Loxogo- 
noſpherieall problems, wherein ryo avg/es being given,and an 


pet -' another oppoſit ſide is demanded, and by irs Reſolver, 
= ye of nf rr if co the Logarithmy 


of ſme of the ſide given, and ſme of the Angie oppolir,to the ſide 
Ted pore che Arichmertica!l ment of the ſme of 
che: 


o the propoſed /de(which is the refined Arti- 
ſecane) we will thereby attain co the knowledge of the /ve ofthe 
/idedemanded. The reaſon of rhiy is g on the third 'A- 
xiom,Seproſo,as you may perceive by the firſt ſyllable of the Ob- 
- char” A 


1 | 
. FTheſecond Hood of this is Menerolo, wich comprehend- 
echall froſt Am ricall problems, whereir wo /ides 
| with an oppoſit angle, another oppofir angle is de- 
and by irs: Reſolver Se, de=Sepi5*Sir,ſhewerh, 
chat if roche ſammeof the Logarithmms of the ore of the giver! 
angle; and ſme of the ſide r rothe angle required, we joyne 
'Ari |; ro 


che Arithmericall RU ofthe re of the de oppoi 
the” givew' «»g/# (which is rhe refined' Coſerayr ofthe | 
ir will afford awcte ſme ofthe af er of Be y_ This 
operation iv grounded on-cHe third Axiom calls, apro- 
i es ſhewivgclearely, how that bort! this; andthe fors 
mer-,dvecorally depend'orr the” Axion of Seproſa, ds is eyidenr 
by the ſecond: Fitable of ity direorie, Lame. 


The ſecond figwre of the Monnrgerick te gy ponn=*"* 
rreatet 
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createth of all thoſe queſtions, wherein the Dates Being either 
ſedes alone, or Angles alone, an Angle or a /ide is demanded. This 
Figure of Datapura is divided into two Moods, viz. Nerelema,and 
Ralamane,which are of ſuch affinity,that upon one and the ſame 
Theorem dependeth the Analogy that reſolyeth both. 

The firſt Mood thereof, Nerelema, comprehendeth all thoſe 
Problems,wherein the three /ides being given, an Angleis deman- 
ded, and is the third of the Monurgeticks, as by its Charatte- 
riſtick_the third Liquid is perceivable. 

The curteousReader may be pleaſed to take notice,that in both 
the Iſoods of the Datapurall Figure, I am in ſome meaſure neceſ- 
fitared for the better order ſake,to couch two precepts, or docu- 
ments, for the Faciendas thereof, and to premiſe that one concer- 
ning the three Legs given, before I make any mention of the 
maine Keſolver,wyhereupon both the foreſaid, Moods are founded, 
to which Reſolver, becauſe of both their dependences on ir,T have 
allowed here in the Glee, the ſame middle place; which it poſ- 
ſefleth in the Table of my Triſſotetras, | 

The precept of Nerelema is Halbaſalzes * Ad* Ab* Sadſabreres 
galsbis Ir : that is to ſay,for the finding out of an eAvgle when the 
three Legs are giyen, as ſoone as we have conſtituted the- ſuſtenta- 
tive Leg of that Angle a Baſe, the halfe thereof muſt be raken,and 
ro chat balfe we mult adde haffe the difference of the other two Legs, 
and likewiſe from that ha/fe ſubtratt the half difference ofthe fore» 
faid ewo Legs, then the ſumme and the re/iave being two Arches, 
we muſt, to the Logarithms of the Sire of the' ſwnme, and Sine 
of the Remainer.,, joyne the Logarithms of the Arithmericall 
complements of the Sines of the fide, which are the refined An- 
tiſecants of the ſaid Legs, and halfe that ſumme will afford us the 
Logarithm of the Sie of an eArch, which doubled, is. the verticall. 
Angle, we demand; for out of its Reſolver, Par ſes —Powto—Par«: 
ſad[ab 5> Powſalvertir, 1s the Analogy of the former work 
made cleare, the Theorem being, As the Oblong or Parallelogram 
contained under the Sines of the Legr,to the ſquare, power or quadrat 
of the totall Sine : fo the Rettangle, or Oblong made of the right Sines 
of the ſun, and difference of the halfe Baſe,and drfference of the Legs, 
to the ſquare of the right Sine of halfe the verticall «Angle. 

The reaſon hereof will be manifeſt enough to the induſtrious 


Reader, 


<DIICEDES" DI As on 


Nova” Trigonometria docens. 4t 
Reader,if when by a peculiar Diagram,of whoſe equiangular Tri- 
angles the foreſaid Smes and differences are made the conſtitutive 
fides , he hath evinced their Analogy to one another, he be then 
pleaſed ro perpend,; how, in two rowes of proportionall numbers, 
the produtts ariling of the homologall roots, are in the ſame pro- 
portion amovght theroſelves, that'the aid roots towards one ano-+ 
cher are; wherewithalF if he doe cotifider,” how the has muſt 
needs keep thie ſatne proportionthat their wholes; and then, inthe 
work it ielfe of collationing ſeverall orders of proportionall 
cermes, both fingle and compound, . be carefull to daſh our a 
divider againſt a mwlriplier, and afterwards proceed in all the reſt, 
according to the ordinary rules of Aquation, and Analogy, he 
cannot chooſe 'but extricat himſelfe with eaſe forth of all the 
windings of this elaboured propohtion, 

Upon this Theorem (as I have told you) dependeth likewiſe the 
Document for the faciendum of Rglamane, which is the ſecond 
Mood of Datapura, and the laft of the Monurgetick Loxogono» 
ſphericals; as is pointed at by Nera the Directory therof. This 
Mord Ralamane comprehendeth all thoſe Loxogono(phericall 
Problems, wherein the three eAngles being given, a fide is de- 
manded: ' And by its Reſolver, Payout NET? 
Powſalvertir , "according: to the; peculiar -precept of this Aſood 
Kowrbfaſines(Ereled. Konfbraxypopyx, ſheweth, thac if we take the 
complement to a ſemicircle of the Angle oppoſite to the /ide re- 

nired, which for diſtin&ion fake we doe here call the Baſe ; and 
rame, of che foreſaid complement to a ſemicircle,a ſecond Baſe 
for the fabrick'of a new: Triangle, whoſe other two /ides have 
the:graduall meaſure of the former Trianglesother rwo Angles 
(and ſo the three «Angles being converted into /ides) the come 
plement to aSemicircleof the new Yerticall,or Angle oppoſite to 
the new Baſe, will be the meaſure of the true Baſe or Leg requi- 
red, and the Argirinfident on che right end of the new Baſe in 
the ſecond Triangle, fallethto be the ide concerminall wich the 
left end of the true Baſe inthe firſt Triangle, and the Ang/e ad- 
joyning the left end of the falſe Baſe in the ſecond Triangle, be- 
comes the: /ide adjacent to the right end of the old Baſe inthe firſt 
Triangle. So that thus by the gle all andeach of the ;fdes are 
found out, all which works areto YH by the Precectng 
z 
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Fed, wpon the Theorem, whereof the reaſon of all theſe opera* 
rions doth depend. 


—— —— = nu—___ ——_—_ 
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The Dilcegerick Loxogonoſpherical 
are grounded on foure Axioms, viz, 


Abadprofver. 2. Naverprortes, Sinbprortab, and Ninbprod- 
ever : the foure DireRories whereofzeach in order to its 
owne Axiome, are Alama, Altera, Ammena,and Emnnerra. 

The firſt Axiome is, Nabadproſver, that is, In Obliquangular 
yoer gn. © if a Perpendicular be demitted from the vertical! 
= " p__—_ fide,contirned if need be, The Sines comple» 

ngles at the Baſe, will be direftly proportionall to the 
- vertical Avgles, and contrary : the reaſon hereof is in- 
& Are of the proportion, which the Sines of Angles, ſubſer- 
SIRI have to the Sines of rhe ſaid perpendicu- 
that they belong to the Arches of great Circles, concur- 
pin inche ui hr ey te chat from ſome point of the onegthey 
fall onthe other Arches; which | —_— of the Sines of 
the ſaid Perpendiehlars, to the Sines of the Angles ſubrended by 
p__ flowerh immediatly from the proportion, which (in ſeverall 
phericals, having the ſameacute Angle at the Bale) 
byes gory moron Hypotenuſas, and the Sines of the 
elars; the demonſiration whereof is plainly ſer downe in my 
Ghlſſe on Saproſea, the firſt generall fxiome of A Sphericals, of 
which this on; Nabadprofver i is a conſeRary. 

The DireQtory of this Axiome is lama, which ſheweth, that 
the foods of Alamebna and Amanepra are grounded on it. 

The ſecond Diſcrgetiek Axiome is Aaverprortes, that is to fay, 
the Sines complements of the verticall Angles, in oblignangular Trian- 
gles (a Perpendienlar being let fall from che double vertical! on 


the oppoſite fide) are reviproca ionall 10 the Tangents of the 
fides + the aſt have? pro -4 deth from Shepretca, the ſecond 
erall Axiome of the Sphericals; according to eager gy we doe 


regulate, after the cuſtomary Analogicalt manner, two qua- 
ternaries: 


NCC 
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ternaries of proportionals of the former Sines completnents, and 
Tangents propoſed, we will find by the extremes alone (excln- 
ding all the intermediate termes) that rhe Sines complements of rhe 
vertical Angles (both forwardly, and inverſedly) are reciprocally pro- 
portioned to the T, ger of the /ides, and conmrariwiſe from the 
Tangents, to the Sines. The DireQory of this Axiome 1s Altera, 
wen: jug maj ,that the Moods of eAllamebne , and Erelomab 

epe it, 

The third Diſergetick Axiome is Siwbprortabgthat is to fay,that 
in Obh gale Sphenical (if a icular be drawne from the 
yerticall Angle unco the oppoſite ſide, continued if need be) the 
Sines of the ſe of the Baſe, are reciprocally propertionall to the 
T angents of the «Angles conterminate at the Baſe, and contrayy : the 
proofe of this, as well as that of the former conſeRary depen- 
deth on Shaprotca, the ſecond generall Axiome of the Spherical 
—_— co which, if we ſo Diagrammatiſe av Amblygono. 
ſpheric yn by Quadranting the Perpendicular, and all 
the ſide and deſcribing from the Baſangulary points two Qua- 
drancall Arches, till we hit apon ewo rowes of proportional 
Sines of Baſes to T angents of Perpendiculars,then ſhall we be ſare 
(if we exclude the incermediate termes) to fall upon a recipro» 
call of Sines, and Tangents, which alternatly changed, 
will afford the reciprocall proportion ofthe Sines of the _—_— 
of the Baſe, to the Tangents of the Angles conterminat thereat, 
the thing required. 

The DireRory of this Axiome is Ammena , which certifieth 
that sAmmanepreb and Exerablo are founded thereon. 

The fourth and laſt Diſergerick Axziome is Nzubprodneſver, 
that is to ſay,that inall Loxogonoſphericals (where the Cathetus ts ro- 
gularly demitted) the Sines complements of the Segments of the Baſe, 
ave direttly proportionall to the Sines complements of the ſides of the 
verticall Angles, and contrary. The reaſon hereof is made manifeſt, 
by the proportion that is betwixt the Sines of Apgles,ſubtended 
by Perpendiculars and the Sines of theſe Perpendiculars; out of 
which we collation ſeverall proportions, till, both forwardly and 
oP we pitch at laſtupon the direc proportion required. 


ofthis Axiome is Ennerra, which declareth chat 
Ennerable, and Errelong are its DR ſu 
2 
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Of the Diſergetick Loxogonoſpheri- 


cals there be in all foure Figures, rwwo 4n- 
| eulary, and two Lateral. 


He two Angalary are eAhalebmane and Ahamepnare : The 
two laterall are Ehenabrole and Eheromabne. 

The firſt Avgnlary Difſergerick Loxogonoſphericall Figure, 
Abalebmanexcomprehendeth all thoſe Problems, wherein rwo An- 
gles being given with a /ide betweene, either the third Arg/c, or 
an oppohte /ide is demapded; andaccordingly hath r vo Aoods, 
the firlt whereof is eAl/amebna.and the tecond Alamebne. 

Alamebna concerneth all thoſe Loxogonoſphericali Diſeroe= 
tick Problems, wherein two Agles being PRE with an 1n- 
rerjacept /ide, the third eArgle 15 required; which eAgle, accor- 
ding to the ſeverall Caſes of this Mood, ts alwayes one of the An» 
gles at the Baſe, that 1sto ſay (in the termes of my Triſſotetras) 
a prime,or next oppoſite, or at leaſt one of the co- gore the 
Perpendicular to be demitted. And therefore, conforme to the 
nature of theCaſe of the Daroquerein hand, and that ir may the 
more conveniently fall within the compaſle of the Axiome ef 
Nabadprofver, an Angle by the firſt operation of this Djſergetick, 
3s to be found ont, which muſt either be a dowble werticall, a werts- 
callin the little refFangle, or a verticall, or co-werticall (as ſome- 
rimes I call it) in one of the correttangles. 

Thus much I have thought firto premile of the prevoſcendum of 
this Mood, before I come to its Cathetotheſis ; becauſe, in my 
Triſſotetrall Table, to avoid the contafion of homogeneall termes 
(though the order 'of do&rine would ſeeme 'to require ano- 
ther Method) the firſt and prime Orthogonoſphericall work is 
totally unfolded, before 1 ſpeak any thing of the variety of the 
Perpendiculars demiſſion, ro which, owing its re&angularity, 
it thereby obtaineth an infallible progreſſe to the gue/itwm : bur, 
ſeeing in the Gloſs I am not to aftri& my ſelfro ſo little bounds, 
asin my Table, I will obſerve the order that is moſt expedient: 
and; before-the reſolution of any operation in this Mood, deduce 


thediverfity of the Perperdicnlars profiliencie in the ſeverall _ 
thereof. HE 
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Let the Reader then be pleaſed to conſider, that the generall 
Maxim for the Cathetothe/is of this CMoed is Cafregpiq, the mea- 
ping whereof is, that, whether the fide whereon the Perp-ndi- 
cular is demicred be increaſed or not, that is to fay, whether the 
Perpendicular fall outwardly, or inwardly, it mult fall from the 
extremity of the given /ide,and oppoſite to the Angle required : 
however 1t is to be remarked, that in this Xfood, whatever be the 
affetion of the Angles (unleſle they beall three alike) the Per- 
pendicalar may fall outwardly. 

The generall maxim for the Cathetotheſis of this Mood, as well 
_ as for thatof all the reftzis divided into foure Tenets. according 
co the number of the Caſes of every ood. 

Here muſt I admoniſh the Reader, that he fartle nor at the 
mentioning of foure eſpeciall (athetothetick Tenets, and foure ſe« 
verall (Caſes belonging to each Diſergetick Mood, ſeeing,to the 
moſt obſervant eye, there be but three of either perceptible in 
my Tr:ſſotetras; for,the fourth both Texer and Caſe being the ſame 
by way of expreſſion in all the {ooas, and being fully reſolved by 
the third Caſe of every Mood, it ſhall ſuffice ro ſpeak thereof 
here once forall : The Texer of this common Caſe is Simomatin , 
that is to ſay; when all the three Angles in any of thoſe Diſerge- 
ticks are of the ſame affeQion,cither all acute, or all oblique , the 
Perpendicular fallech inwardly , whether the double verticall be 
an Angle given, an Angle demanded, or neither. Yet here it isto 
be conlidered, that ſeeing Triavgles may be either calculated by 
their reall and naturall, or by their circularparts, or by both ro- 
gether, and that for the more facility we oftentimes,inftead of 
the propoſed Triavgle, reſolve irs oppoſite; it is not the reall and 

iven Triavgle, that in this caſe we ſo much take notice of, as of 
18s reſolvable, and equivalent, the-oppotite Triangle : as for ex- 
ample, If a Sphericall Triangle,with rwo obruſe Angles, and one 
acute, be given you to reſolye, it will fall within the compaſſe 
of Simomatin ; becauſe its oppoſite Sphericall is ſimply acutean- 
gled : andalſo if you be defired to calculate a Sphericall Trian- 
gle with two acute Angles, and one obtuſe, it will likewiſe fall 
within the reach of the ſame Caſe; becauſe irs oppofite Sphericall 
is ſimply obtuſangled. The reaſon of both the premiſles is from 
the equality of the oppoſite eAngles of concurring —_ 
WAcn: 


. 
= — — —————— 
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which that they are equall, no man needs ro doube,that will cake 
the paines co ler falla Perpendicular from the middle of the one 
Quadrant upon the other; for ſo there will be ewo Triangles 
made equilaterall : and ſeeing it is an univerſally received truth, 
that equall ſides ſuſtaine equall Angles, the idencitie of the Perpen- 
dicular ia both the foreſaid Triangles, mult needs manifeſt the 
equality of the two oppolice Angles. 

I have beene the ampler in the elucidating of this Caſe, that, 
it over-running all the Moods of the Diſergetick Loxogonoſphe- 
ricals, the Reader,in what Mood or Datoquere ſoever he pleaſe to 
reſolye this foreſaid (aſe, may for that purpoſe to thisplace 
have recourſe; to the which, without any farther intended reicc- 
ration of this Tener,l doe heartily remit him. 

The firſt eſpeciall Tenet of the generall Maxim of the Cathe- 
tothe/is of this Mood is Daſimefor aug that is,H#hen the gives Angles 
are of the ſame nature, but different from the required , the Perpendis- 
cular falleth outwardly, and the firſt verticall is a given Angle : the 
ſecond Tenet belonging to the ſecond Caſe of this Mood 1s Datiſ- 
foreng, that is; When the propoſed Angles are of different affeftions, the 
Perpends is externally demitted, and one of the givene Angles us 4 

ond verticall : Yet this diſcrepance is to be obſerved berweene 

che externall profiliencie of the Perpendicular Arch in this Caſe, 
and that other of the former; that in the former, it is no matter * 

from which of the ends of the propoſed fide, the Perpendicular 

| beler fall upon oneof che comprehending Legs of the Angle re- 

uired, which muſt be increaſed ; for it isa generall Notan- 

um, that the ſuſtentative Leg of a perpendiculars exterior demiſſion 

wit alwayes be continued : bur 1n this Caſe, the outward falling of 
the Perpendicular is onely from oneextremity of the given fide; 
for, if it be demitted likewiſe from the otherend, it falleth then 
inwardly, and ſo produceth the third Texet ofthis Mood, which 


is Dadiſgatin , that is, If the given Angles be of a different quali 
and that He Pagintiends bo tnarmalpchuntvad, ho double —_— 
one of the propeſed 4, 


les. 

The natore of the Perprndicalere demiſſion in all the Caſes of 
this CMood being thus ro the full explained, we may without im- 
pediment proceed to the performance of all the Orthoganoſphe» 
ricall operations, each in its owne order thereto belonging. = 

0 


_— — 
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To begin therefore at-the firlt, whoſe que/itwm: (as1 have rold 
you already)is a vertical Angle, we mult know, ſeeing the work 
is Orthogonoſpherically ro be performed, that the torementi- 
oned prenoſcendum cannot be obtained withour the help of one of 
the lixteen Datogueres ; and therefore in my Triſcctras (confi- 
deripg the nature of what is given, and asked inthe Caſes of this 
Mood) I have appointed # co be the ſubſervient of ics pre- 
noſcendum; tor,by the Reſolver thereof, To—Tug—Nu 35 Mir, 
(the ſubtendent and an Angle being given ; for one of the given 
ſides of every Loxogonoſphericall, it the Perpendicular be right- 
ly demicted, becomes a ſubrendent, and ſometimes ewo given 
ides are ſabcendents bath) we - frame theſe three pecnliar Pro- 
blems, for thethree prenoſcendas;to wit, Wropar,for the double ver- 
tical, by the meanes of the great Subtendent fide, and the prime 
oppoſite Angle : ſecondly, Udeband, for obtaining of the firſt verti- 
callin the little rectangle, by vertue of the ſtr ſubtendent in the 
fame rectangle, and the next oppoſite Angle : laſtly, Kthophanth, 
for the: firi# Co-verticall, by meanes of the firſt Co Gabtendene and 
firſt cooppoſite eAngle : all which is at large fer downe in the firſt 
partition of Alamebna in my Table. 

The firſt and chiefe operation being thus perfeRed, the verti- 
call Angles ſo found out mult concurre with each its correſpon- 
dent oppoſite for the obcaining of the Perpendicular, neceſſary 
for the accompliſhment of the ſecond operation in every one of 
the Caſes of the foreſaid Fſood; to which effet Amaner is made 
the . Subſervient, by whoſe Reſolver Sa —Nag—ToÞ5* Nyr, 
theſe three Datoquzres, ou Obamecs, and Ophanthca come 
to lighr,and is manifeſtly ſhown howzby any paire of three ſeve- 
rall couples of different Angles,the Perpendicular is acquirable. 

Now,though of this work(asit is a fipgle one)no more then of 
the other ſucceeding ic in the ſame Mood, nor of the laſt ewo in 
any of che Diſergeticks in their fall Analogy,lI doe not make any 
mention atall in my Table; bur, after the conching of the firt 
operation for the Pranoſcendas, ſapply the roomes of the other 
wo, with an equivalent row of ——_ out of them ſpe- 
citied, for attaining to the knowledge of the maine gue/itnm : 
yet inthis Commer? npon that Table, for the more perſpicuities 
fake, and that the Reader may as well know,what way the rale 
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is made, as how thereby a demand is to. be fonnd' ont,” I have 
thought fir to expatiat my ſelfe for his ſatisfaRion on each 6 
ration apart, and Analyrically to difplay in the g/sſe, whar is 
compounded in the Triſſotetras. 

And therefore,according to that preſcribed method, to pro. 
ceedin this Mood, the perpendicular by the ſecond operation 
being already obrained,it is requiſite for the promovipg of a third 

—_ that the ſaid Perpendicular be made to joyne with the ſe- 
cond werticaline, the double verticall, and ſecond co: verticall conforme 
to the quality of the three Caſes, thereby to obraine the Angles 
at the Baſe, for the which all theſe operations have beene ſer on 
foot; to wit, the next cathetoppoſite, (whoſe complement to a Se- 
micircle is alwayes the Angle required) the prime cathetoppoſite, 
and the ſecond Cocathetoppoſite:for the proſecuting of this laſt work, 
Edoman is the ſubſeryient,by whoſe Reſolver,7 6—Neg Saf 
Nir,we are inſtructed how to regulate the Problemetg'of Carhen- 
dob,Cathatop,and Catheuthops. | 
Now theſe two laſt operations being thus made patent in 
their ſeyerall ſtructures, it is not amifle thac we ponder how ap- 
politely they may be conflated into one; to the end,that the veri- 
ty of all the finall Reſolvers of the Dilergeticks in my Triſote- 
tras (which areall andeach of chem compoſedof the ingredient 
rermes of two different works). may be the more evidently 
knowne, and obvious co the reach of any ordinary capacityyfor 
the performance hereof, the Reſolvers of theſe two operations 
are to be iaid before us, Say—MNag—ToS3-Nyr, and: To— 
Neg—S8#/5*:Nir: and, ſeeing out ot both theſe orders of. pro- 
ortionals, there mult reſulc bur onezit is to be conſidered, which 
o the foure ejeftitions termes, and which thoſe foure we ſhould 
reſerve for theAnalogy required;all which,chat it may be the bet- 
rer underſtood by the induſtrious Reader, I will interpret the Re- 
ſolvers ſo farre forth. as is. requiſire::and therefore S2z—Nag— 
Toi” Nyr, being, eAs the Sine of one of the Angles at the Baſe,or 
Cathetoppoſite , us to the Sine complement of a vertical : ſo the Ra- 
dim to the Sine complement of the Perpendicular: And the other, To— 
Neg—SaXF> Nir, being, As the Radins,to the Sine complement of 
the Perpendicular : ſo the Sine of a vertical, to the Sine c | 
of 4 Cathet oppoſite or Angle at the Baſe ; it is perceivable enough 
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how both the Radias, and the Perpendicular arein both the rows x 
nor can it well eſcape the knowledgeof one never lo little verſed 
in the elements of Arithmetick, that the Perpendiculars being 
che fourth terme in the firſt order of proportionals, is nothin 
elſe but that ir is the quotient of the product of the middle 
termes, divided by the firltt, or Logarithmically the remainder of 
the firſt termes ab(traction from the ſumme of the middle rwo; 
ſo that the whole power thereof is incloſed in theſe three termes, 
whereby it is molt evident, that with what terme ſoever the fore- 
faid Perpendicular be employed to concurre in operation, the 
ſame effe& will be produced by the concurrence of its ingredi- 
ents with the faid rerme, and therefore in the ſecond roy of pro- 
portionals, where it is made uſe of for a fellow multiplyer with 
the third cerme to produce a fattws, which divided may quote 
the maine que/itum, or Logarithmically to pare with che third 
rerme, for the ſumming of an Aggregat from which the firſt 
terme heing abſtracted, may reſiduat the terme- demanded, ir is 
all one, whether the work be performed by ir ſelfe, or by its e- 
quivalenr, viz. the three firſt termes of the firſt order of propor- 
tionals, in whoſe potentia it is : whereupon the fourth rerme in 
the ſecond row being that, for the obtaining whereof, both the 
Avalogies are made,we need not waſte apy labour about the find. 
ing out of the Perpendicular (though a ſubſervient co the chiefe 
quzſitum) bur leaving roome forit 1n both the rows, that the 
equipollencie of its conflaters may the better appeare, go on in 
work without ir, and, by the meanes of irs conſiractive parts, 
with as much certainty effectuat the ſame deligne. 

Thus may you ſee then how the eight termes of the foremen= 
tioned Reſolvers, are reduced unto fix; bnt there remaining yer 
two moreto be ejeRed, that both the orders may be brought un- 
to a compound row of foure proportionals : let us conſider the 
Rading, which,” being in both the rows as I have once told you 
already, may peradventure, without any prejudice to the work, 

| be ſpared ont of both. Thus much thereof co avy is perceiveable, 
that in the firſf Reſolver, it is the third proportionall ; and in the 
ſecond, the firſt, and con'equently a —_ in the ove, and in 
the orher a divider 'or Logarithmically in the ſecond a ſubiratter,and 
in the firf# ati adder ; now ic being ao known that og overs 
'. # earowes 
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throws the truQture of mwltiplication , and that what is made up 
by addition, isby ſubtrattion caſt down ; we need not undergoe the 
laboriouſheſſe of ſuch a Penelopzan task , and by the diviſion and 
ab ſtraltion of what we did adde and multiply, weave and unweave, 
build up,and throw downe the ſelf ſame thing : but chooſe rather 
(ſeeing the Radinys undoeth in the one, what it doth inthe other 
(which ineffe& is ro doe nothing at all )ro daſh the one againſt the 
other, and race it out of both) chen idely to expend time, and 
have the proportion peſtred with nnneceſſarie termes. Thus from 
thoſe two reſolyers, fonre termes being with reaſon ejeRted, we 
muſi,for the finding out of the laſt in the ſecond Reſolver, effe- 
Quat as much by three, as: formerly was on ſever incumbent, 
which chree being the firſt , and ſecond termes inthe firſt row of 
proportionalls; and the third inthe ſecond, the two Reſolyers 
Saz—Nag—ToFNyr, & To"Neg—S4a2F nirare compre= 
hended by this one Say—Nag—Sa—i5 Nr, that is, As the ſine 
of one vertical to the Anti/ine of an oppoſue; ſo the ſine of another verti« 
call to the Antiſine of another oppoſite : and though the ſecond Res 
ſolver doth import , that this other oppoſite is to be found out by 
the Antiſine of the perpendicular, and fine of a ſecondarie verti- 
call , yet doth it in nothing evince the coincidence of the two 
operations ih one ; becauſe the firft ewo termes of the Reſulta- 
tive Analogie, doe adzquatly ſtand for the perpendicular, which 
I have proved already, and therefore theſe two in their proper 
places co-working with the third terme, according to the rule of 
proportion, haye the ſelfe ſame iofluence, that the Perpendicular 
ſo ſeconded, hath upon the operatum- 

Now,to contract the generality of this finall Reſolver, Sa 
Nag—Sa* Nir,toall the particular Caſes of this Sd me 
mult ſay ,When theugiven Angles are of the ſame affettion,and the requi- 
red diverſe,asin Daſimforang, the firſt caſe, Sat—Nop—Seud 55> 
Neb* Kir,that is, As the Sine of the double verticalltÞ the eAntifine of 
the prime (athetoppaſite: ſo the Sine of the ſecond verticaline (or verti- 
call in the leſſer re&angle)to thee Anti/ixe of the next Cathetoppoſite, 
whoſe complement to a ſemicircle is the Angle required. | 

But when, the affeRtion of the given Angles being different, 
the perpendicular is made to fall without, as in. Dadisforexg ,, the 


ſecond Caſe of this Iſood, the Reſolyer thereof is partignlgadrg 
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thus, Saud—Nob—SatB=5> Nop * Ir, that is, As the Swe of the 
firſt verticaline(or verticall in the rectanglet, )to the Sine complement 
of rhe neareſt Cathetoppoſite : ſo the Sine of the double vertical, to the 
Sine —_t 00 of the prime Cathetoppoſite, which is the Angle re» 

uired. | 

\ And laſtly, if with the different qualities of the given and 4e- 
manded Angles, the Perpendicular be let fall within, as in Dadſ- 
gatin, the third Caſe of this Mood, then is the tinall Reſolverto 
be determined thus, Sauth—Noph—Seuth&5-Nops * Ir, that is, 
Als the Sine of the firſt coverticall, to the ("0+ ſine of the firſt Co- oppoſite: 
ſo ts the Sine of the ſecond coverticall, to the Co-ſine of the ſecond (/v= 
oppoſite which is the Angle required. 

The originall reaſon of all theſe operations is grounded on 
the Axiome of Nabadproſver, as the firlt ſyllable of us DireQory 
Alama giveth us to underſiand, which we may eahly perceive by 
the Analogy, that is onely amonght the Angles without any in- 
termixture of /idesin the termes of the proportion. 

The ſecond ood of the firſt Angulary Figure (that is to lay, 
the firſt rwo termes of whoſe datas are Angles)is Allamebne,which 
comprehenderth all thoſe Diſergetick queſtions, wherein two Ax- 

les being given and a /ide betweene, one of the other ſides is de- 
manded , which fide (the perpendicular being ler fall) is alwayes 
one of the Ps Swubtendents, viz. inthe firſt Caſe a ſecond Subs 
tendent of the leſſer Triangle, in the ſecond a ſecond Subtendent in 
the great reRangle, and in the laſt a _ Co- ſubtendent. 
othe knowledge of all theſe, tharwe may the more eaſily 
actaine, we muſt conſider the generall maxim of the Cathetothe/cs 
of this Mood, which is Cafyxegeq, that is to ſay, that in all the Cas 
ſes of eAllamebne the Perpendicular falleth from the ſide required, 
and from that point thereof, where it contermmats with the given ſide 
upon the third /ide,continned if need be; and according to the variety 
of the ſecond ſubtendent, which is the fide demanded, there be theſe 
three eſpeciall Teners of Foe Maxim, to wit, Daſimfe- 
raux1,D adiſcracſoreug, avd Daaiſcramgatin. 

Daſimforanxy, the firſt eſpeciall Tenet of the generall Maxim 
of the Carberatheſis of this Mood ſheweth, that, when the propoſed 
Angles are of the ſame qualit and homogeneall , the Perpendi- 
cular falleth externally , and the _ vertical is one of pe 4m 

2 


ngles þ | & «& 


= — | 


h3 4 
AS 
" , 2 
bt l o 
lh 2 . - # 
Ly 
= 0 


KC Tf « 
CE , 
A 

- "7: 
Y 


[2 
TT m 


"+. 
p 


4 The Triſſetetras, or 
eMnglet , and annexed ro the required (ide. 

he ſecond Tenet, Dadiſcracforeug, which pertaineth to the 
ſecond (aſe of this 2ſoed, thewerth, that when the given eAngles 
are of a diſcrepant nature, and heterogeneall, and that the concurſe of 
the propoſed and required ſides is at an acute Angle ; that then the 
Perpendicular muft be demirted outwardly, and one of the propoſed 
Angles becomes a ſecond werticall. 

The third Tenet is Dadiſcramgatin, whereby we learne, that if 
with the varions affettion of the Angles given, the concurſe (menti- 
oned in the preceding Tener). be at an obinſe Angle,the Perpends.. 
enlar falleth imwardly, and that one of the foreſaid Angles is a double 
werticall. This is the onely Caſe of Allamebne, wherein the Per- 

ndicu/ar is demitted inwardly, fave when the three Angles are 
qualified all alike, of which Caſe, becauſe it falleth in all the 
Moods of the Loxogonoſphericall Diſergeticks, and that in A/a- 
mebna T have ſpoke at large thereof, I ſhall por need (I hope) to 
make any more mention hereafter, 

Having thus unfolded the myſteries of the Perpendiculars de- 
miſſion in all the (aſes of this Afood (as I maſt doe in all thoſe 
of every one of the other Loxogonoſphericall Diſergericks; be- 
cauſe ſach Obliquangularstillthey be reduced ro a reQangulart- 
ty (which without che Perpendicular is not performable) can 
never Logarithmically be reſolyed) 1 may ſafely go on, without 
any let to the Reader, to the three ſeverall Orthogonoſphericall 
operations thereof,as they Rand in order. 

The q#e/itas of the firſt operation, which are alwayes the pre- 
noſtendas of the Ho#d, are in this Mocdthe fame that they were 
In the laft, to wit, the double vertical, the firf verticalne, and the 

r/# coverticall: andare likewiſe to be found ont by the ſame Da-« 
ras both of ſide, and Angle here, that rhey were inthe former 
Food; that is, for the fide, by the firſ# and great Subtendent : the 


- firſt but little Subrendent : and the firſt Co-ſubrendent : and for the 


Angle, by the prime Cathetoppoſite, the neareſt Catheroppoſite, and 
the firit Co-cathetoppoſite : ſo that the Datoguare founding thus, 
the Subtendent, and ay Oblique gb being given, to find the ather 
Oblique, the Subſervienr of this Computation mnt needs be #> 
patan, and its Refolver, To—Tag——Nu=Atr, which thew- 
erb, that the fabdacing of the Logarichm ofthe Radius from che 

ſumme 
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ſamme of the Logaritlims of the Sine eotmplement bf one of 
the firſt Subrendents, and Tangent of one of the Angles ar the' 
Baſe , refiduats the Logarithm of rhe Tangent complement of 
one of the verticals required, and conſequently inyolyeth with- 
in ſo much generality the particntar reſolutions of the Sub-pro- 
blems of Wpalans,vit. Htopat, Odoband, and Uthophanth, diverſified 
thus according to the variety of their prxnoſcendas, whereon,to 
ſpeak ingennouſly,T intend to infift no longer; for, berides that 
the peculiar enodation of all rhe three apart is clearly ſer downe 
inmy gloſs on the laſt ord; they are in both the firſt partitions 
of che Mods of Abalebmane to the fulf exprefled ih the Table of 
my Triſſatetr as- 

The verricall Angles, according to the diverſity of the three 
Caſes being by the forefaid Datas thus obtained, muſt concurre 
with each irs. correſpondent firſt Subrendent (notified by the 
Characteriſticks of 7. &. 9.) for finding ont of the perpendicular, 
requiſite for the performance of the ſecond work in every one 
of the Caſes of this Mood. And to this effeRt Kbawer is made the 
Subſervient, by whoſe Reſolver Nag—Mua—XFTorp/F* 
Myr, thee three Problems, Utatatca, Vdaudea, and Hthauthea, 
are made manifeſt , and the fame gue/itumatrained unto by the 
Daras of three ſeverall Sabtendents,and verticals. 

The Perpendicalar being thus found our, tnuſt, for the fur- 
therance of the third operation, joyne with the ſecond verticaline, 
the dawble verticall; and ſecond co-werticallaccording to the nature 
of the Caſe in queſtion, (the Datas being the ſame with thoſe of 
the third work of 'the lat food) thereby to attaine unto the 
knowledge of the ſecond /itrle Subrendent, the ſecond great Sub- 
tendentyand the ſecond ( 9-ſubrendent, the which are all the maine 
queſiras. of this Mood :To the performance of this laſt operation, 
Etalamisthe lublervient, whoſe Reſolver Torp— Me— Nag 0 
Aur, treacheth ns how ro deale with the ander. datoqueres of Can 
thendwd, Cathatwr, and Cathenthwrh. 

Now,the coaleſcencie of theſe laſt two operations in one,pro- 
ceeding from the cafting out of the Radius in both the orders of 
propottionals, and leaing roome for the perpendicular, without 
taking the” paines to know its value, as hath beene ſheryne al- 
ready in the firft Hood of the fame Figure; it cannot be _ 
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amiſſe_in this place to give a further illuſtration thereof, and 
make, the Reader,by an Arithmeticall demonkration,feele (as it 
were) how palpable the truth is of compaCting eight proportio* 
nals into foure; let there be then theſe two orders of numbers, 
4—=6—$ZXF71 2-and 8—1 2,-145*21. Where,we may ſup- 
poſe eight to be the Radius, and twelve the Perpendicular. ( for 
ſuch like ſuppolitions can inferre no great abfurdity) and then ler 
us conſider how thoſe termes doe beare to one another, eſpecially 
the 12. and 8. which,by poſſeſſing foure places, make up halfethe 
number of the proportionals. Firſt, we ſee that twelve in the 
firſt row, is nothing elſe but che reſalt of the produR of 6.in8. 
divided by 4+ And ſecondly, that 8. in the ſecond row ; caſtech 
downe,by its diviſion, whatſoever by its multiplication ic builded 
up in the firſt; upon which obſervations we may ground theſe Se- 
quels, that 12. may be ſafely left our, both in the fourth, and (ixth 
place, taking inſtead of ic the number of 4. 6. and 8. in whoſe 
potentia it is : and next 8, undoing in one place, what it doth 
in another,may with greater eaſe void them both. So that by this 
abbreviated way of Analogiling, 4. and 6. alone in their due or- 
der before 4. which is the third cerme of the ſecond row, con- 
duce as much to the obtaining of the fourth,or if you will eighth 
proportionall 21+ as if the other foure termes of the ewo eights, 
and twelves,were concurrent with it, How plaine all this is, no 
queſtion needs to be made,and therefore, to returne to our Reſol- 
vers (for the explicating whereof, we thought good ro make this 
digreſſion)we muſt underſtand chat the finall Reſolver, (in its ge- 
nerall expreſfſion)made ont of them(they being as they are mate- 
rially diſplayed, Nag-1#-Torpg==Myr,& Torp- Me-Nag > 
Mar)is no other then Nag-41%-Naf5<Anr that is, As the Sine 
complement of one verticall is to the T angent — of a Subten= 
dent : So the Sine complement of another verticalh, to the Tangent com« 
plement of another Subtendent : and Analyrtically to trace the run- 
ning of this operation, even to the ſource from whence it flowes, 
by Reting in the Perpendicular,and Radins, we may briny ir to 
the conſiſtence of the former two ſubordinate Reſolvers,whereof 
the firſt is, As the Sine complement of a firit, or a double verticall, to 
the Tangent complement of « firſt Subrendent : ſo the Radins ro the 
Tangent complement of the Perpendicular ; and the ſecond, As the 
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: Rading, to the Tangent complement of the Perpendicular : ſo the Sine 
complement of a ſecond, or a double vertical, to the T angent comple- 
' ment of a ſecond Subtendent, which is the fide required, and the 


tourth proportionali of Nag—uMHu—Na3-Mur. Whoſe ge- 
nerality is to be contracted to every one of rhe three Caſes of this 
Mood thus: If both the Angles given be of the ſame nature, they 
being the firſt verticals, from which the Cathers fals on enher 
fide, 1ncreaſed according to the demand of the fide, as in the firtt 
Caſe, Daſimforanxy,we muſt particulariſe the common Relolver, 
in this manner, Nat— Mut—Neud5> Nwd * Yr, that is, eAs 
the Antiſine of the double vertical , is to the Antttangent of the % 
and great Subtendent : ſo the Antiſine of the ſecond verticall in the lef- 
ſer rettangle,to the Antitan ent of the ſecond Subtendent in the ſame 
little rettangle, which Subtendent 1s the fide required. For the ſe- 
cond Caſe of this Mood, viz. Dadiſcracforeug, we mult ſay, 
Naud— Mud—Nati*3* Mmt * Tr, that is, As the Sine comple- 
ment of the firſt and little werticall to the Tangent complement of the 
firſt, and little Subtendent : ſo the Sine complement of the double werti- 
call, to the Tangent complement of the ſecond and great ſubtendent. 
And laſtly, for the third Caſe Dadiſeramgatin, the final! Reſolver 
is determinated thus, Nauth—HMuth—Newmb3 35> Mwth * Yr, 
that is, e's the (0-/ine of the firit Co-verticall,ss ta the Co-tangent of 
the firſt Co-ſubtendent : ſo the Con/ine of the ſecond Co=verticall, to 
the Co-tangent of the ſecond Co-ſubtendent, which is the ſide in this 
third Caſe required, 

The truth of all theſe operations is grounded on the Axiome 
of Naverprortes, as we arecertified by the firſt ſyllable of irs Di- 
retory Altera, which we may perceive by: the dire& Analogy 
that is berweene the Sines complements of theverticall Angles, 
and the Tangents complements, _ conſequently reciprocall 
"*<wixt them and the Tangenrs)of the yerticall ides,which in this 
Aﬀqanone alwayes on —— _ 

he ſecond Diſergetick, and Angnlary Figure , is Abamep- 

nare , which puke Swe. all hold: ObliquangStaric Sphericals , 
wherein two Angles being given with an oppoſite /ide, another An. 
gle, or the [ide intexjacent, is demanded : this Figwre, conforme to 
the two ſeverall Que/itas, hath rwo Moodr, viz. Amanepra , and 
c 
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| -The firſt Mood hereof, which: is Amareprs, belobgeth to all 

thoſe Loxogonoſphericall queſtions, wherein, two eAvgles with an 
oppoſite (ide being propoſed, the third Angle is required, which is al- 
wayesa firſt verticalla ſecond verticall, or a firſt co-werticall : to 
the notice af all-which, that we may with eaſe attaine, the gene- 
rall. Jaximof the Cathetathe/as of. this Aſood is to be conſidered, 
which is Cafriq, that isrolay, that inallthe Caſes of Amarepra,the 
Perpendicular talleth from the Ang/e required upon the /de op- L 
pohre to that Avgle, and terminated by the other two eAngles, | 
which ſide is to be increaſed, if need be. Ne | 

Now in regaed,that beſides the Catherothe/is of this Mood, and 
$me. three. moe, to wit, all thoſe Loxogonoſphericals wherein 
the que/itumis either a partial vertical , or ſegment at the Baſe, 
there is a peculiar Adenſurator;pertaining to every one of the foure, 
called inmy. Triſſetetras the plus minus, becauſe it ſheweth by the 
ſpecieſes thereof to the Aords appropriated, whether the fimmme, 
or difference of theverticall 4nglcr, and ſegmentsar the Baſe, be 
the Arg/e, or ſide required, and (© clearly leadeth us thorough all 
the Caſes of each of the- Afoods, that either by abſtrating the 
fourth proportionall from an Angle or a ſegment, or by abſtraQ- 
ing at Angle, or a' ſegmeut from 44, or laſtly, by joyning it to 
an Angle, or a ſegment, with at! incredible facitity we attaine ro 
the knowledge of the maine que/itum, whether a or late- 
rall. Loder then be pleaſed to know,that the Menſura- 
rtor,or Plus minus of this Moodzis Sindifora,which evidently decla- 
reth (as by ics mpepſanonrion in cheexplanation of the Table is 
apparent) that,i che demiſſion of the Perpendicular be internal!, 
the ſumme ; if exterior, the difference of the wverticall Angles, is 
the eAngle required, : 

Seeing thus the notice of the manner of the Perpendiculars 
flling is ſo neceflary, i is expedient,for our better information 
therein, that we ſeverally. perpend the three eſpecial! Tezets of 
the generall 1axim. of the Carhetotheſis of this Mood, which are 
Dabſcpamforaxr Dadiſexamforenr, and Daſimativ. | 

Dadiſſepamforaur, which is the Tenet of the firſt Caſe,ſhewerh, 
chat when the Angles given are of a different nature; and thar the 
propoſed ſide is oppolite. to: av-obtule Arvgle, rhe Perpendicular 
flleth outwardly, and the firſt verticall is the Angle required, ' 
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The ſecond Tewet belongingto the ſecond Caſe of this Moods 
viz. Dadiſſexamforeny, ſheweth, that if the propoſed Angles be 
of diſcrepant affeQtions, and that the ſide _ be conterwivar 
with an obruſe Angle, the Perpendicular is demicted externally, 
and the demanded Angle is a ſecond vertical, 

' The third Texer pertaining to the Jalt Caſe »f this Aſood, te 
wit,Daſimatin, evidenceth, thar ifthe eAngles propoſed be of the 
ſame qualicy., the Perpendicular falleth interiourly , and the 
double verticall is the Angle required. 

Having thus (as I ſuppote) hereby evinced every difticalty of 
the Perpendicularsdemiffion in all the (aſes of this Mood, I may 
the more boldly inthe interim proceed to the three retangular 
works ary ot” > - Now,it beipg mavifeſt that the Pre- 
noſcendas of this » or the Queſitas of the firſt operation 
thereof, are the ſame with thoſe of the two Moods of the firſt 
Diſergetick Figure, to wit, the double werticall, the firſt verticalme, 
and the firi# co-verticall; and that,withour any alteration at all, 
they are to be obrained by the ſame Datas, both of fide, and An- 
gle 1D this Mocd of eAmarepra, that, they were in the former 
Moods of Alamebna, and Allamebne, without avy further ſpecify- 
ivg whar theſe given /ides, and; Angles are (whichare to the full 
expreſſed in the laſt rwo; forementioned Moods) I muſt make 
bold thither to direR you, where you ſhall be ſure alſo/ro learne 
all that is neceflary to know of the Subſervient and Reſolver of 
the firſt operation of this Mood, both which, to wit, Kpalam and 
To—-Tag—N#u>35* Mir, are inſeparable dependents on all the 
Angularie Prexoſcendas of the Loxo ſpherical! Diſergeticks: 
And though within the generality of this Subſervient be compre. 
ded the peculiar Problemets of Utopat, Hdoband, and Kthophanth, 
which are all three at large conched in the Triſſotetras of this 
Mood; yer, becauſe what hath beene already faid thereof inthe 
foreſaid Figure, may very well office forthis place, the Readers 
diligence (I hope) in the turning of a leaf, will ſave me the la- 
bour o fany further recapitulation. | 

The Prznoſcendas, or the verticall Arg/es, according to the 
nature of the Caſe, being by the' foreſaid 'Datas thus found our, 
muſt needs joyne with each its- correſpondent oppoſite, ſpecified 
by the charaQeriſticks of 7.6. p. for the obtainipg of the Per- 
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pendicuſar, which in all the reft of the Diſergetick Aſoods, as 
well as this, is alwayes the que/tnmorf the ſecond operation, 
thorough all the Caſe thereof. Of this work eAmaver 13the ſub- 
ſervient, by whoſe Reſolver, Sqz——Nag—To BF Nyr, the three 
ſub-problems, Opatca, Obandea, avd Ophanthca, are made known, 
and the ſame qgue/itwm attained unto by the Data of three ſeveral 
both cathetoppofiteg,and verticals,it being the only Aſood which 
with eAlamebna, hath a catheroppokte and verticall catheteure- 
tick identity} The Perpendicular being thus obtained, is, for 
the effeting of the third and laſt operation,to coneurre with 
the next clipped the prime cathetoppo/ite, and the ſecond: co- 
cathetappoſite, as the Caſe requires it, thereby to find ont the main 
que/itum; which in the firſt (aſe by abfracting the fourth pro» 
portionall, in the ſecond by abſitrating from the fourth pro- 
- pertionall, and in the third by adding the-fourth proportional 
ro another yerticall, iseafily obtained by thoſe that hive the 8kjll 
to diſcerne which be the greater, or leſſer of two verticals-pro- 
poſed. To the perfeting of this third work,Exoman is the Subſer- 
vient, whoſe Reſolver Ne-To=Ngg9-9>S3,inftrucerh ns, how to 
unfold the peculiar Problems of Cathobeud. ( athopat, & Cathapſenth, 
'  Nowthe narnre of proportion requiring that of two” rowes 
of proportionals, when the foarth in the firſt order is firſt in the 
ſecond, that then the _—_ become dividers, and che divi- 
ders multiplyers : as by theſe numbers following you may per- 
Ceive, Viz. . 2--4—6 $5212, for the firſt row, and 12—4— 
1 55<5*5s for the ſecond; of which proportionals, becauſe of the 
fourth terme inthe firſt rowes being firtt in the ſecond, if you 
curne as many multiplyers into dividers as you-can , and (where 
the identity of a Figure requires it) daſhout a multiplyer againſt 
a divider, you will find, therwo foures by this reaſon being raced 
- ont, andrhe two twelves (becauſe of their being in the power of 
therthree firſt proportionals of the firſt row) likewiſe left or, 
that this Analogy of 6—2—15 doth the fame effe&, that the 
former ſeven proportionals,for obtaining of the gueſirans, viz. 5. 
' the reaſon whereof is alcogether pounded upon the inverſion of 
apetmuratproportion,or the Retrograd wrocen, 4 of the alcervar 
termes, whereby the Conſequentsare compared ro Confequents, 
and Anteeedents:to Amtecedents, inthe prepoſterous method of- 
beginning 
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beginning at the ſeeand of both the Conſequents and Antece- 
dents, ending at the firſt : therefore (as I was telling you) 
the nature of proportion requiring that in ſuch a of the malti- 
plyersand dividers be bound to interchange their places,the Re- 
ſolvers of the laſt ewo operations, viz. $S4yz—INag—To 35> 
Nyr, and Ne—T, —_— 9 firſt whereof being, ef: 
the Sine of a vertical wele , to the Sine complement” of an An» 
gle at the Baſe, or one of the Cathetoppoſites : ſo the Radix to the Sine 
complentent of the Perpendicalar : and the ſecond, As the Sine cons 
nt of the Perpendicular,to the Rading * ſo the Sine complement of 
one of the Cathetoppoſite Angler, to one of the verticals, may both of 
them (according co the former rule) be handſomely compacted 
in this qne Analogy, Na—Saj—Noag33c Si, that is,oAs the 
Sine complement of an oppoſite 1s to the Sine of 4 vertical : ſo the Sine 
complement of another oppoſite, to the Sine of another verticall. 

. This Forethie gvccal Reſolver, according to the three ſeyerall 
caſes of this Mood,is robe ſpecialiſed into ſo many finall Re- 
ſolvers; the firſt whereof for Dadiſepamforanr, Nop—Sat—Nob 
—f<Seudfr* At*eAnt*ir, that is, eAs the ſine complement of the 
prime cathetoppoſite, tothe ſine of the dowble' vertical ſo the ſine com- 
plement of the neareſt cathetoppoſite, to the fine of the ſecond verticalin; 
the which ſubtratted from the dowble verticall, leaverh the firſt and 

eat verticall, which is the Angle requred, Y 

Next, for the ſecond Cafe of this Mood, Dadiſſexamforeny, we 
mult make nſe. of , Nob—Sand—Nop&5 Satfr, * Aud" Emt"*ir, 
that is, As the ſine complement of the next oppoſite go rhe ſine of the firit 
verticallet : ſo the ſine complement ' of the oppoſite, tothe ſme of the 
double verticall, from which, if you deduce the firſ# verticalin,there will 
remaine the ſecond and great verticall for the Angle demanded. 

Laſtly, for the third Caſe, Daſmmatin,we muſt, ſay Noph—Sauth 
—= Nops x FSenth*jauth"ir, that is, eAs the fine complement of the 
firſ# co-oppoſite, to the ſine of the firſt co-werticall : ſo the ſine comple» 
megt of the ſecond co-oppoſite, to the ſine of the ſecond co. verticall, which 
added to the firſt co-verticallomaketh up the Angle we deſire. 

The vericie of all rhefe operations1s ded on the Axiome 
Nabadproſuer, as the fecond ſyllable of its direQorie Alama, giv- 
eth us nnderfiand, and as we may diſcerye more eafily by the 
ſameneſſe in ſpecies amongſt _ proportionall rermes; for they 

2 are 
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dreall Angles, the firſt, and-third being Angles at the Bafe. (for 
theſe are alwaies of the oppoſits) and the tecond , and fourth 
cermes of the yerticall Angles, which verticall Angles in the fi- 
nall reſolvers of this Afood, are according to the forelaid Axiome, 
tothe Angles of the Baſe direftly proportionall,and contrarily. 

The tecand 440d of the ſecond Angularie figwre of the Loxo- 
gonolphericall Diſergeticks , named Ahamepnare is Ammanepreb, 
which is ſaid of all thoſe obliquaogularie problems, wherein :wo 
engles, and an oppoſite ſide being given , the ſide between us required, 
and 18 alwaies One of the baſal- ſegments: to the knowledge where- 
of, that we may.the more cally attaine, we muſt conlidet the ge- 
nerall maxime of the Cathetothe/ſrs of this Mood, which is Cafreg - 
pagyq; that is , that the perpendicular falleth fill from the giyen 
Gde, oppoſite to both the Angles given, andupon the fide requi- 
red,coninued, ifnecd bein all and every.one of the caſes of Ame 
manepreb. Ry =o. . i bj ohatds. - © 

The Pleſminns of this Mood, is Sindiforing that. is-to ſay, the 

ſumme of the ſegments of the Baſe, if the perpendicular fall inwardly, and 
the difference of the Baſeraif exteriorly,us the ſide demanded. 

\ The perpendiculars demiſlion ,, being a Sine.quo vox inall diſer- 
getick operations; it will-not be amiſle., that we ponder what the 
three ſeverall tenets are of the Cathetothe/i; of this Moed,and what 
is meaned by Dad:ſſepamfor,Dadiſſexamfor,avd Daſimin. © 

Dadiſſepanfor, the tenet of the firlt (aſe of this Mood, ſheweth, 
that if the given Angles be of feverall natures, and that the propoſed ſide 
be oppoſite ro an vhruſe «Angleythe porpendicular falleth externally. * 

* The ſeeond ener, Dadi/exemfer.gxpreſſerh, that ite jo ved 
Angles be different, and that the ſide given be conterniinat wit! hs ob- 
tuſe Angle, it falleth likewiſe outwardly. 

'\ But. Daſimin, which [afe Bi w tenet igniheth, that ifthe. given 
Angles be of the ſame affettion the falling of the perpendicular 3: in- 
rternall. | ATT Da op? xd all | 

This much being premiſed of the perpendicular , we may ſe- 
curely goe on to the orthogonoſphericall works of the MoBd; 
and ſo beginning with the firſt operatian, conſider what the pre- 
noſcendas are ,, whichiare alwaies the queſitas by the firſt operati- 
on obtainable , andin this Mood the Baſes of the Triangle; but 


moreparticularly to deſcend to the illuſtration of theCoſerof Ams 
| manepreb, 
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manepreb,the, prenoſcenduns-of the firlt (uſe is the fot and great 


Baſe, ofthe. Jecond, the firſt bur: licrle Baſe, and” of the rhitd, 


the firſt- co-baſe: Now, though theſe three prenoſcerdas ,, be to- = 
tally different from thoſe of the three former Moos, yer-are 
they to be acquired by the ſame," and-no other Dares; becauſe 
none of the Angularie., figures: mult 1differ from one ariothet'in 
the Datagof their prevoſcendas,as out. of thedefinition of an "Ari 
larie figure in the entrie of the ſecond Hood ſet downe,is eakie 
to be colleed :theſe Datar being tendred to us of intermixed 
circularioparts,that is to ſay ,of both fides and Angles, the fide be- 
iovg the ficlt ſubtendentall or great ſubrendent, the firlt ſubrenden- 
tinegor little ſubtendent, and 4he- firſt co-ſubtendent : /abd the An- 
gles the prime ;cathetoppoſite, the next catheroppoſite, and the firſt 
co-catheoppoſite;ſo that conſidering what is demanded, and that the 
Datoquere thereof muſt be expreſſed thus, the hypotenuſa;and an 
oblique being given, to finde the Ambient conterminate with the propo- 
ſed Angle, we ate,for the calculation of this work, necelity 6d to 
have recourſe to Vbamen, which, inthe Table'of my*© Trifote - 
tras obtaineth the roome ofits ſubſervient,' to the end ,that by 
its Reſolver Torp—Mdu—Lag5* Myr, being inftrated how 
by cutting, offthe Logatithm ofzhe Radix, fromthe ſammeof 
e Logarithnas ofthe; M. of one ofthe firſt ſabvendevrr,and ſecant 
complement of one of the catheroppoſit,or Angles ar the Baſe;reſi- 
duats the Logarithm of the Tangent complement ofthe Baſe res 
quired, we may. deliveredly- extra&t, out ofthegenerality of thac 
pro oficion ,, the;peculiac'Subordinare refolutions of theſe three 
Pto Meets 7 wen,viz Hiropet; Vart 44, aud varied 
(as you ſee) according to-thedi ape /\which 
being (as you were. told already )-1 - yn Baſal,or great Baſe, 
the Rn Bafet or little Bafe,, and the firſt Co-baſe;1 will not derain 
you any longer upon this matcer, but the rather/baſten my rran+ 
ition tothe other; workgthar in the Prznoſcendall partition of 
Ammanepreb, there isenough thereof ſer downe in'the Table of 
my Triſſatetr4s..:.... þ þ ence 
The, Prenoſcendas of, eAmmanepreb, or the three ſeverall firff 
Baſes; Horm gave yarious pature of the Cafes thereof, bein 
by.the foreſaid Daras happily obcained,'maſteoncarte with eac 
its correſpondent -(/«thetoppoſite. (diſcernable , "in'their — 
| | qualities; 
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. qualities, by. the CharaReriſticks of 7.£4.)- for finding ont of the 
perpendicularayhich is the perpernall —_— of the ſecond ope- 
ration. The ſ#bſervient of this work is Erhaner, by whoſe Reſolver, 
To—Tag-—Se3* Tyr, we come to the knowledge of Erhaners 
three Subdataguerer,vizie/Etopeay eHEdobea,and PIR hea, where- 
by we may perceive;that the amegueſitymi;towit, LN rpendi- 
cular is obtaived by the Datacot the three ſeverall bath Baſes, 
and Cathet oppoſite Angles. 
This ſo often mentioned perpendicular being thns made 
known, muſt, for the. performance of the: laſt and third work, 
joyne with the -nixt Catheroppoſite, the prime Cafhetoppoſite', and 
the ſecond Co.carherappo/rte , as grnahs” will beare 1t,the Datas 
being the ſame in every point here, that in the laſt operation of 
the foregoing Mood (as by the ſubſervients, Exoman and Epſoner, 
1s obyious. to any. judicious Reader)thereby to obraine the maine 
g#e/anm,which in the firft Cafe, by abitraRingrthe fourth propor- 
tionall-' from: the firlt great: Baſe 4 in rhe ſecond by abftraing 
from the fourth proportionall,the firſt litrle Baſe,and in the thir 
by adding the fourth proportional! ro'#nother ſegment of the 
Baſesis findable by any, chat wiltpndergoe rhe labour of adding, 
and ſubſtraRing. Forthe acomplifliment of this lat operatio 
Epſoner is the: Subſervient., by whoſe: Reſolver Tag—Tolb—Te 
B-7"5v, wearetanught: how'to-dezle with its three Subprob- 
Jem Corbobad,Cerkeyr, and Catbopfes.. Ter ear ang | © 


Theſe laſt two operations being thus to the fullextended,ic re- 


maineth;\nowto-trear how chey-onght'to'be'in'one Compaticd. 
or rather, for brevitie of computarion, 'Weſhyh! Fab yrs 
bothin ote, before werakethe paines roexrendthem:yer,becauſe 
practice requireth one merhod,& the order of DoRrine another, 
we will,that me wrong: lefſe —— ro _ Readers me 
mory,goe on(by ©  ſome,and reſerving other proportion 
cermes)inotirufuall courſe of eotiflerite ws Refolbers A ether. 
Theſe Reſolvers are in this Mood , To—T'; ae—SeF-THe, and 
Tag—To—Teg5 Sr, the firſt thereof, ſounding, eA+ the Ra- 
dim to the Tangent of one of the Cathetoppoſite Anpler , or «Angles at 
the Baſe » ſo the Sine of one of the fir Buſes; eothoT; 


ent of the pere 
pendicular:and:the ſecond, 4s the T, _— of ant of the othe Colbie. 
oppoſire eAwgler to the Radins - ſo the T angent of the perpendicular, to 
the five of the ſide required. Here 
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Here may ' the Reader be pleaſed to confider, that in all the 
lofſe upon the poſterior operations of my Diſergeticks , I haye 
| contented to ſet downe (as he may fee in the laſt two pro- 
icions) the bare Theorems of the Reſolvers, conforme to the 
nature of their Analogy, without croubling my (elfe, or any bo- 
dy elſe,with repeating , or reicerating the way, how the Laga* 
rithms of the middle, and initiall termes are to be handled, for the 
obtaining of a fourth Logarithm; all that can bedefired therein, 
being ro the full expreſſed already in my ample comments upon 
che Orchogonoſphericall Prgblems;ro the which the induſtrious 
Reader, in caſe of donbting, may (if he pate) have recourſe, 
without any great lofſe of time, or /abonr : however, for his ber- 
rer encouragement, I give avotherhinc thereof in the cloſure of 
this Treatiſe. 

Bue to man —_ we ſell ſeeing out of theſe 70 Reſal- 
vers, To—"Tag—Se33* Tyr, and Tag—To—Te + aCccor- 
ding to the es: of coaleſcency, mapcibned in ork © e ood; 
of Abalcbmane, both the Perpendicular and Radius may be ejeR- 
ed without any danger of loſing our aime of the maine gue/- 
rwmy it is evident, that the proportion of the Remanent rermes, 
is, Ton DIM which comprehendeth both the laſt 
two Reſolvers, and the three foreſaid Problemers thereto belong. 
ing, and being interpreted, eAs the Tangent of one Cathetoppoſee 
eAngle,to the T agent of another rags. wry : ſo the ſine of one of 
the frſb Baſes , to the fine of a [ide, which » in the ſide 1c- 


This' general! Reſolver, according tothe three ſeyerall Caſes of 
this Mood, is to be particularifed into ſo many finall Refolvers 
the firſt whereof, for Dadjſſepansfor, is Tob-Top-Sat 55> Swdfy *, 
e/£t* Dyr,that is, As the Tangent of the next oppoſite, $o the Tan- 
gent of the prime oppobte : ſo the Sine of the firſt preat Baſe, to the 
Sine of the ſecond little Baſe; which, ſuhdutted fron the foreſaid firſs 
great Baſe, will for the remainder affard ug that ſegment of the Baſe, 
which i the /ide in the firft Caſe vequired. , 

Then for the ſecond Cale, Dadiſexamfor, the finall Reſolver 
is Top—T ob—S ed SS ef Ed" Dr, that ins 4s the T, 
of the prime Cathetoppoſite to the Tangent of the. next oppoſite": ſo the 
Sine of the firſ® Baſet, or little Baſe, to the Sine of the ſecond and 

greas 
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greee Baſe; from which if ye abſiraQ che forefaid firlt lictle Byſe, 
the difference or remainer will be that Segment of the Baſe, 
which is the fide demanded. _ bed 
Laſtly, for the Caſe Da/imin, the finall Reſolver is Tops — 
T b—Setb3-5 Seth; - eEth* Syr, thar is, es the Tar ent of the 
ſecond co-oppoſite, to the . T angent of the firſt co: oppoſitg :' ſo the Sine 
of the firſt co-baſe, to the Sine of the ſecond co: baſe; the famme of 
my two co- baſes is the torall Baſe or fide in the third Caſe re- 
nnreds 

, The reaſon, of all this is proved by the third Diſergetick A- 
x1ome, which'is Sinbprortab, as is poiptedat by thefiridpllable of 
irs Diretory Ammena, and manifeſted tousin all the Analogies 
of this Mood, every ope whereof runeth upon Tangents of An- 
gles, and Sines of Segments, both to the Baſe belonging : nor can 
apy doubr, that heares the relolutzon of the Caſes of - Ammanep- 
"#, bur 'thac” the habitude, which all che rermes.thernaof have to 
ove. ahbther, proceedeth, meerly from. che recjprocall proportion, 
which the Tangents of the oppoſite Angles have tot Baſal: ſegments, 
and contrariwiſe. KEY tenh'+ 

The third Loxogonoſphericall Diſcrgetick Figure, and firſt of 
the Lateralr that 15>the firſt two rermes of whoſe Pata are 
ſder;what erethe. eſtan be) is Ebenabrole, which comprehen- 
deth all thoſe Problems, wherein two /ides beivg given , andan 
Angle betweene, either a cathetoppoſ;te Angle, or the third ſide'is dee 
manded. This Figure,conforme to the two ſeveral! Que/itazbarh 
two CMoods,to wit, Enerablo,and Ennerable. 


... ..The firſt Iſoed_ hereof, Exerablo,, containeth all thoſe ob. 


liquangularie queſtions, ' wherein two ſides with the eMngle 
co Fended within them, being propoſed, another Angle is re. 
quired, which Angle is alwayes one of the (atheroppo/irer or An- 
gles ar the Fale. that ther the complement ro a Semicirele of 
the next Cathetoph, ap ime Cuteſt the ſecond Coca- 
theroppaſite* to the know edge of all which, that we may.with fa- 
ciliry attaine, lerns conſider the general! 3faxim of the (arbero- 
theſis of this Mood,which is Cafregpigeg ,. that is to.fay, that the 
Perpet jrdley in a teclag erablo falleth from;that given 

Angle required, ypon the other. gi- 


ven-/ide, continned,if need be:and according to the variety of the 
| _— Py Angle 
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+ Angle ax the Baſe which is the Angie ſought for y: there-be theſe 
theek door en the general! Maxim of this Mord , vit. 
Dacramfor, Dane ac for ,and Daſimqueir. 


D » Which is the Texet of the firſt Caſe, ſheweth, that 
if the Angle bv' ſhavp, and the 'required fu, the Per peudicu- 
tar Teng 


D an aofor, the Tenet of the ſecond Caſe, ſignifieth that if 2 
blanc, or obtuſe Angle be given , andad acute or ſharp deman- 
ded,the demiffion of the Perpendicular mult (as in the laſt) be ex- 


 rernall. 


Lally, Defmquein, the Tenet of the chic Caſe,ſhewerh, that 
if the given, wry red Angles be ofthe ſame nature, the Per- 
pendicular muſt fall inwardly. 

Having thus unfolded all Ye intricacies in my Triſſatetras of 
pe rae perrition of this Afood, I may, without break» 

Rep bark 6c co-explicate what is:comained inthe prece» 
capa partition, for the- eo pliſhing of the firſt Orthogo» 
phericall work of this Aſcod, Fd der what its Prenoſcenda; 
on woke Auer w__ = are es EY _ _ 
the Py 4 alas t with the 
and ies Ko Glvenporitts al chethres Sukoropm z andin 2 car 
thewhole contents of the firlt partition of this Aſood of Ene- 
rablo, is the famein all andeyery jot with the Prevoſtendasr, Da» 
148, Subſervient, Reſolver, and Problemers, contained in the firſt 
partition of the laſt Mood Ammanepreb; I will not need to tell 


more, then that (the'T75 ic ſelfe.(thongh other» 

miſe ſor torr ag) _—_— ar the to the 
abun Orig Myr, its :and Vro- 

pet, at, Oded, _ Sq three Subproblems both of this 


and the next nl parry ere 3 ood) you be pleaſed to haye recourſe to 
the laft Mood, where this matter is treated of at 
large; to the pe hich, for avoyding of repetition, I doe heattily 
reco you. 
bm drag thus expedited, we are to find our the 
Perpendienlar by the y bar ſo as that my direQion to the 
Reader for the performance thereof ſhall deraine me no . 
here, then the rime I am willing to beftow, intelling him, chat 
the whole progreſſe of A” well as of the preceding, 
1s 
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is amply expreſſed in mycommedt on the-laſt Mood, from which,. 
what. ere is written of the Snbſervient, Ethaner, its Reſolver, 
To—Tag—Se3=5Tyr, or the under-problems, eAtopcay e/E- 
dobea, and e/Ethophea, thereby- reſolyed, may conveniently be 
- . tranſplaced hither, and reſeated.chere- againe, 'without any pre- 
judice to either; Ammanepreb being the onely Moodz. which with 
this off Exerablo hath a baſal and oppoſite cathetewrerich_identity. 
The Perpendicular, by: theſe meanes being found out, muſt 


be 65 in the laſt work of this IZood, to concurre with the - 
ſecon 


Baſidion,or littleBaſethe ſecond great Baſe,an1 the ſecond 
(0-baſe, for obtaining of ſuch Cathetoppoſites as are, or uſherthe 
maine g#e/itaswhich inthe fieſt Caſe 13 the complement of the 
fourth proportionall(viz. the next Cathetoppoſite) to a Semicirclez, 
in the ſecond Caſethe prime) Catheto poſite, and in the third, the 
ſecond Cocathetoppoſite. For the perfe of this oprratian,Erelans 
is the Subſervient,bywhoſe Reſolyer, Ser—Teg— Top) Tir, we 
are inftructed how to anfold. its peculiar Problemets, @dcatheb, 
etcathop, .and- athcathops. 

All thethree operations being thns ſingly accompliſhed,accor- 
ding to, our wonted manner, the laft two mutt be inchacedinto 
one,and therefore their Relolvers: To—+Tag—rSe x37 Tr; ard 
Sci—Teg=To3=37Tir, mult be untermed of ſome of their pro- 

ortionals: the-which,that we may performeche more judiciouſ- 
ly, let us conſider what: they Ggritie apart ; the firſt importerh 

7 EET told you) om We iptiee 5 to the'T an- 

F one of the oppoſite #7 ſTrhe Sie of: one" of 4 , Baſes 

Se Tins of of Pe ealar £ the ple tr vg 
Sine of | one"of the ſecond Baſes, tothe Tangent of the Parpendicular : 
| ſo the Rigdins, to the Tangent of an eAngle, which either n(hers, or is 
the eAngle required, | 1+ - r/Yan\F. 2:0 332902 901 ber 

_ Herebyic igevident; how the Rgdiusis a multiplyer inthe one, 
andz divider in the other, and that the Perpendicular, which with 
the Radius isa multiplyer in the ſecond row » is in the power of 
the three firſt cermes of the firſt row, whereof the Radins is one, 
by vertue of all which, we- muſt proceed: juſt ſo with theſe laft 
two operationshere, as we have already- done with the two laſt 
of the Moods of Alamebna, Allemebne, and Ammanepreb., .and 
cjeting the Radius and Perpendicular out of both, inſtead of 


Ta 


Was. 2 ALY "uf 
hw” OR ———— Iz 4. : 


'* *T. « 4 = % . a ” - 
"= SO RS VE Gn. 


* Kir,thar is, eAs the Sine 


great Baſe, to the T angent of 
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To=Taug—SeBF Tyr and Stim--Teg—ToF" Tr , ſet downe 
Sti—Tag—Se53 Tir, that is, As the Sine of one of the ſecond Ba- 
fe to the Tangent of one of the Cathetoppoſites : ſo us the Sine of one 
of the firſt Baſes, to the Tangent of one of the ather Cathetoppoſites : 
which propohtion comprehenderh co the full the laſt rwo opera» 
tions, and according tothe three ſeverall Caſes of this Mood isto 
be individuated into ſo many finall Reſolvers. | 

The firlt thereof, for Dacramfor, is Syd—Top—SeatBF=T ob * 

the ſecond Baſidion,or little Baſe, 3s to the 
oppoſue : "ſo the Sine of the id. and 
next Catheroppo/ite, whole comple- 
ment to 4 Semicirele is the Angle req alin 
- The ſecond finall Reſolver, 1s for Damracfor, the Tenet of the 
ſecond Caſe, and is Sut—Tob——Sd$&5- Top * Ir, that is to ſay, 
As the Sine of the ſecond, and great Baſe, tothe T angent of the next 
Cathetoppoſite : ſo the Sine of the firſt Baſidion, to the Tangent of the 
me oppoſite, which is the Angle required. 
The third and laſt finall Reſolver, is for the third Caſe Da/im- 
in, and is couched thus, Sath——Toph—Searh5T ops * Ir,that 
15, As the Sine of - the ſecond Co-baſe is to the T angent of the firſt Coca- 
theroppoſite : ſo is the Sine of the Fo Co. baſe to ihe Tangent of the ſe« 
cond (o- cathetoppoſite , which is the Angle required. 

The fundamentall reaſon of all this, is from the third Diſerge- 
tick Axiome Siubprortab, the ſecond Determinarer of whoſe Di- 
rectory, Ammena,ſheweth that the Aſood of Enerablo, in all the fi. 
nall Reſolyers thereof, oweth the truth of irs Analogy to the. 
Maxim of Sinbprortab ; becauſe of the reciprocal proportion thai 
i amongft its termes, to be found betwixt the Sines o the baſall ſeg» 
ments and the T angents of the (athetoppoſite _—_ 

The ſecond Mood of Ehenabroleis Ennerable, which compreherr> 
deth all thoſe epgny. xa Problems, wherein two tides be. 
ing given, 'with an Angle intercepted therein, the third fide 
demanded, which fide 1s alwayes one of the ſecond Subtendents, 
that is either the ſecond Subtendentine, the ſecond Subtendentall, os 
the ſecond endent + to the notice of all which, that we may 
the more eaſily attaine; ler ns/perpend the generall Maxim of the 
Cathetothefir of this Mood, Cafrogpay: the meaning whereof is, that 
In this Mood, whatever the Cafe = the Perpendicular may fall 

from 


2 


Tangent of the prime Cat 


_ . - ———— 


from the extrgmity of cither of the given ſides, hy ef fall frow one 


Fi them, ©9497, MEWS to the eAngle propoſed, aud upon the other grven /ide, 


Iz may nr Reader be pleaſed 10 obſerve, v7 the clauſe of 
the Perpendiculars falling oppalite.co the propo le,though 
it be onely mentioned 1D this place, mi f ey ws | beene 
ſpoke of in any one of the reſt of the Cathetothetick comments; 
becaule it is a generalltie incumbent on the dewiſſion of Perpen- 
diculars inall Loxogonoſpherical! Diſergerick. Figures, whether 
Am Yn wp dar pry 3 Ul ; wy" > 4g gpo/urte 6h 
Angple 0m 

Of {rr pany es ent afrogpeq» pon 3 to the vatiery 
of the ſecond Subtendent, which 15 the fide: required , yo 
theſe three. eſpeciall Tenets, Dacforemb, Demforee, ay d Dake 
atam., 

D acforamb, the T exet of the fir Caſo giveth us to underſtand, 
that if che given Angle be acute, andthat one ovely of the other 
two bean obtuſe Angle, the Perpendicular falleth outwardly, 

Damforac, the Texes of the ſecond Cafe, ignitieth, that IF the 
given Apgle beobruſe, andthe other two acute, thatthe demilſ- 
fon of the Perpendicular'is extetvall,zs inthe firſt. 

Thirdly, Dakinatam, the Tevet of the third Caſe, avd veriator 
of the fell? ſheweth, that if the propoſed le be of the fame 
affection with one of the other Angles _ the riapgle, as in the 
firſt Cafezthe Perpendicular may fall inwardly 

The Cathetology of this Mood! thus expededsthe Fr 
cendarthereof come next inhand to diſenfied, woigh. are t 


Mu——Lag TG: upon which Epend therhree 


FY 
: Thus much I belecve 1 expt in the wey- TieStng 
Trifſotetras; and rhongh a large explication might de. wich reaſap 


expected in this place, of what is but ſurnmazily mentioned there, 
yet becauſe what concerneth this matter , hath beene. 
created of in the laſt two /Mords of Enereble, and. 
the whole diſcourſe whereof may be as canveniemtly penuſed, as 

if it were onchgdiber, Iwiiags dull che Reader rad catons 


reearſals of one andthe fame thing, bat lerting paiſe the pro- 
oreſle 


MS att. 
dt an Ire os vv; 


. p oh w 
I XI ob 
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; a yon ag ec ſtemd ſubtendent, which 
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greſſe of this firſt work,with che manner of which(by wy former 
inſtructions , I ſuppoſe him ſufficiently welt acquainted) will 
proceed to the Catherewretich operation of this Afood, and perpend 
by what Datas the icular is t© be found our, 

To this effec, Prenoſcendas of Ennerable, to wit,the fir/t 
Baſl,the firſt Ba/idion, and the firſt co- Baſe, being by the laſt work 
aiready obtained, muſt concurre with each its corre firſt 


ſubt r, viz. the firſt Saubtendentall, the firſt Sabtendentine, and 


the firſt co-Subrendext, diſcernable in their ſeverall naturespby the 
fignratives of 7.48, for the perfe&ing of this ſecond operation 
1nhe {ubſervient of this work, is #chever, by whoſe Refolver Neg 
—7 +—-N#,X5*Nyr, the three fabproblems #tera, Oreden, and 
UVihathcaare made manifeſt : by vertne whereof it is perceivable, 
how the ſame gue/inmis attained no by the Dares of three 
ſeverall,both firſt Sabtenderss, and firſt Baſes. 

Theperpendicu/ar being thus obtained, muſt affiſt ſome other 
terme 10 - -_ operation, my _ finding on of the maine 

/awm; which que/itun it be different from the finall 
wer; thelalt Aſocdy yer hrrmy ani Fe ofthem borh atram- 
ed unto, hy meanes of the fame Daras; rhe perpendicular,and the 
three ſecond Bſes,being ingredients in both. 

It being cercaine then, rhat che _— muſt concurre in 
the laſt work of this Iſood with the ſecond Ba/idion, the ſecond 
Baſal, and ſecond co-Baſe, for obtaining the ſecond Subrexder- 
twethe ſecond Swhtendentall, and fecond cooSubtendemty Encernl, is 
wade uſe of for their ſubferviext, by whoſe Reſolver, To Neg— 
a mm we are tanghthow ro deale with its fabordinat 
Pro .Catheawd, ('ahatat, and Carhenrbork. 

All thethree works being thus ſpecified apart,according to our 
accuſtomed Method , we will declare what way the laſt ewo are 
ro be joyned into ane; for the better effetuaring wherof,theirRe- 


© ſolver, Neg—To—Nn—<2:Nyr, and To—Neg—Nefr3> 


Nur,quſt be interpreted; the firſt being, «As the ſine complement. 

of a firſt Baſe to the Radius : ſo the ine conglenuert of @ fir ſt ſwbtendent, 

to the ſine complement of the perpendicular. And the ſecond, Ar the 

Radiniyto the ine complement of a ſecond Baſt: ſothe ſine complement 
4 


i« the ide x 
Now 


. 
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Now,ſeeing a multiplier mu(t be. daſhed againſta divider,be- 
ivg both quancified alike, and that all nnneceſſary peſtring of a 
work with ſuperfluous ingredients js to be avoided;weare to deale. * 
with the Radius, and perpendicnlar in this place, as formerly 
we have.done in the Moods of eAlamebna, Allamebne, Ammanep- 
reb,and Exerablo,where we did ejet them forth of boththe orders 
of proportionalls; and when we-have done the like here, inſtead 
of? Neg—To—N#5FNjr, and To—Neg—N Nur, we 
may with the ſame efficacte ſay, Neg—Nu—Ne Nur, that 
is, As the fine complement of one ſide, us tothe ſine complement of a ſub- 
tendent : fo the ſine complement of another ſide, to the ſine com t of 
another ſubtendent;” or more determinatly, As the fine complement of 
a firit Baſe, to the ſine complement of a firſt ſubrendent : ſo the ſine com- 
plement of a ſecond Baſe,to the ſine complement of a ſecond ſubtendent, 
This theorem comprehendeth to the fall both the laſt ope- 
rations,. and according tothe number of the (aſes of this Mood, 
isparticularized into three finall Reſolvers, the firſt whereof for 
the firſt Caſe, Dacforamb, is Ngt—Nwt—NedS5 Nwd'yr, that 
is» As the ſine complement of ihe firſt Baſal,” or great Baſe.to the ſine 
complement of the firſ# Subtendentall, or great ſubtendent : ſo the ſine 
_—_— of the ſecond Baſidion, or little Baſe, to the ſine complement 
of ti ſecond ſubtendentine, or little ſubtendent, which is the fide re- 


[I 
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ulreds 
5 The ſecond finall Reſolyer, is for Damforac, the ſecond Cafe, 
and is ſet downe thus , Ned—Nnd—Net&= Nwt*yr, that is, 
eAcs the /ine complement of the firſt Baſidion, to the | ſine mt of 
the firſt ſubtendentine : ſo the ſine complement of the ſecond Baſal,to the 
Ine pn of the ſecond ſubtendentall, which is the fide in this 
aſe required. 
Coir, and laſt finall Reſolver is for Dakinatamb, and is ex- 
preſſed thus, Neth—Nuth—Neth=Nwth"yr,that is to fay, 
As the fine compleneent = firſt co-baſe , to the ſine complement of rhe 
firſt co- ſubtendent : ſo the ſine complement of the ſecond coobaſe, tothe | 
ſme complement of the ſecond co-ſubtendent, which inthe third Caſe is 
alwayes the /ide required. | 2 
_ The reaſon of all this is proved ont of the fourth , and laft di- 
ſergetick Axiom, Niebprodneſver,yhoſe direter Ennerraſhewetly © 
by its Determinarer, the ſyllable Ex, that the Datoguere of _ þ 
: nerapvie, : 
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verable,is bound for the veritie of its proportion, in all the finall 
Reſolvers thereof, to the maximeof Ninbprodueſver, becauſe of 
the dire analogie that, amongh its termes,is to be ſeen berwixt 
the /ines complements of the ſegments of theBaſe,& the /ines complements 
of the /ides of the werticall Angles; whicirin all this Treatiſe, both for 
plaineſſe,and brevity ſake, I have thought fic to call by the names 
of firſtand ſeromd Subtendents. 

The fourth and laſt Loxogonoſphericall Diſcrgetick _—_ 
ſecond of the Lateralls, is Eherolabme, which isof all choſe obli- 
quanguſ/arie problems, wherin two fides being given,and an oppo- 

ue Angle,the interjacent Angle, or one of the: other ſides is de” 
manded; and, conforme to its two ſeyerall gueſitas , hath two 
CMood:s,vit.Erelomab,and Errelome. 

The firſt food hereof Erelomab comprehendeth all thoſe Lox- 
Condens Proplenawhereda rwo /ides with an —_ An 
g/e being propoſed, the Avg/e berween is demanded,which Angle 
1s till one of the verticals,that is,the firſt vertical,the ſecond ver 
ticall,or the double vertical:to the notice of all which,thac we may: 
the more eahily attain,we maſt confider the general Maxim of the 
Cathetotheſ5s of this food, which is Cafrig,| the very ſame inname 
with the ll (athetothetick Maxim of A | thus far 
agreeing with it,that chePerpendicular in both muſt fal from the 

ngle required, and upon the fide o——_ to that Angle, increa« 
ſedif need be : but in this- poipt: different, that: in «Aramnepray 
the Perpendiculars demiſſjon is from-the Ag/e required npon the 
fire ide,conterminat with the two propoſed Angles, and in 
Catongb, ic falleth from the required ergle, upon the oppoſite 
ſide conterminat. with the two propoſed jides-: and, according to 
the variety of che fourth proportionall,- which, im the Analogies 
to this Hood belonging,uſhers in the verticall required, there 
be thoſe three eſpeciall Teners, of the generall Maxim of-this 
Mood, viz. Dacy aur; D amraeforeur, and Dacrambatin. 

Dacracforaur,yhich is the Tenet of the firlt Caſe, ſheweth, that 

if the given and demanded way ing acnte,and the third an ob» 

taſe Angle, the Perpendicular falleth outwardly uponthe- third 
fide, a therequired Angle is a firkt verticall, 

Dambratforeur, the Tenet of the ſecond Caſe;importeth , that 

if the propoſed Avgle be obtuſe, and an acute e/Lug/e __ 

the 
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the third Avgh being acute, the Perpendicular mnft fikewiſe in 
this Caſe fall outwardly upon the third /ide, and the Avg/e deman- 
ded be a ſecond verticall. | 

Dacrambatin, the Tenet of the third Caſe,ſignifieth, rhat if the 
propoſed eAngle be acute, and an obtuſe Age required, the Per- 
pendicular falleth inwardly, and the demanded Argle is a double 
verticall. 

I badalmoſt forgot to tell you, that Sindjfora is the Pluſe mi 
»s of this Mood, whereby we are given to underſtand , that the 
ſumme of the top Angles, if the Perpendicular fall within, and their di 
ference, if it fall without, 1s the Angle required + and, ſeeing it vart- 
eth neither in name, nor interpretation from the menſurator of 
eAmanepra(the diverſity betwixt them being onely in this, that 


complements) I muſt- make bold to deſire che; Reader ro look 
back rothar place; it he know not why itis that ſome ' Moods are 
Pluf minuſed, and nor others ; for there he will find that Smdjfo- 
ration is meerly proper rothole Caſes,in the — whereof the 
fourth proportional! is not the maine 9»eſireey it elfe, but the il- 
En = TAGn 

| of rhe od, or On: of rhe firſt opera, 
tion, falling next: in order to betreated of Ul k $i 
pend of nas. + rs Mood of Ereclomab , that if 
they be dificrent from: of ocher Moods, we may, according 
to our CIR IO =$7 ens formerly obſerved jo the like 0c- 
caſi opriate,in this parcell of the eomment ro their expli- 
cation, for the Readers inſtruRion,the greater ſhare of diſcourle, 
the lefſethat before inany part of this TraRat, they have beene 
mentioned : Bur if it be ſo farre otherwiſe, that for their coin- 


. 
: 


document concerning them be delivered here, which hath not 
beene ſpoke of already in ſome one or other of our foregoin 
Datoqueres, it, were but an unneceſlary waſting of both time w. 
per to make repetition of that, which in other places we have 
handled ro thefull; andrherefore, ſeeing the Prenoſtendas of this 
Mood, to wit, the double top Angle or verticall, the firſt top An- 
glet or verticalin, and the firſt Cootop Angle, or co-verticall, together 
with the Datas, whereby theſe are obrained, viz. for the /ide, the 


a fir 


the verticals there are inveſted with Sives, and here with Sine 


cidence with ocher proturgetick Q»ef#as, there can no materiall . 
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firſt ſabtendental, the firſt ſubtendentine, and the firſt co-ſubrendent, 
and forthe «Angle, the prime Cathetoppoſte,the next ( atheroppoſte, 
and the firſt Cs cathetoppo/ite, and conſequently the ſubſervienc 
Hpalam, its Reſolver To—Tag—Nu;*3- Mir, and their three 
peculiar Problemets, Uropat, Kdoband, and Kthophanth, are 
all and every one of them the ſame in this Mood of Erelomab, 
that they were in the three preceding ſooas of Alamebaa, Alla. 
mebne, and eAmanepra (for theſe are the foure Moods , which 
have an Angulary prenoſcendallidentity) we will not need(1 hope) 
totalk any more thereof in this place, ſeeing what hath beene 
already ſaid concerning that purpoſe, will undoubtedly fatishe the 
deſire of any induſtrious civill Reader. / 

The prenoſcenda; of the Mood, or the verticall Angle,accor- 
ding to the nature of the Caſe, being by the forefaid Datas thus 
obtained, muſt needs concurre with each irs correſpondent firſt 
ſubtendent, determined by the figuratives of 7.9. 9. for finding 
out of the Perpendicular, of which work, #bamen being the ſub- 
ſervient, by whoſe Reſolver Nag—CMu—Torg35- Myr, the 
ſub-problems of Ktatca, Vdandea, and Uthanthca , are made 
known, if I utter any more of this purpoſe, I muſt intrench up- 
on what I ſpoke before in the nan oparacion of Allamebne, ic 
being che onely Mood which, with this of Ere/omab,hath a verti- 
call, and ſabtendentine (athetenretick jdentity. 

The ſecond operation being thus accompliſhed, the perpendi- 
cular, which is alwayes an ingredient in the third work , muſt 
Joyne with one of the rere ſubtendents for obtaining of the illa- 
titious terme of the maine que//twm: or,more particularly,by the 
concurrence of the Perpendicnlar with the ſecond ſabtendentine, 
the ſeeond ſabtendencall, and ſecond Co-ſubrendent, according to 
the variety of the Caſe, weare to find out three verticals, which, 
by abſtraRting the firſt from another vertical, then by abſtrat- 
ig another verticall from the ſecond, and laſtly by adding the 
third verticallto another, afford the ſwnme, and differences, which 
are the required verticals. 

All chis being fully ſer downe in my comment upon the Reſo. 
latory partition of Amarxepra, in which Xſood the maine gue bo 
zm-is the ſame as here (thongh otherwiſe endowed) I need not 


ary longer inſiſt thereon, 
; : L For 


74 The Triſſotetras, 

os of PER is the forfervions 
by whoſe Reſo anares, HH. 9g nc r,wearerenght hoy 
7 arifold che peculiar: problems of Wacathand; —_ , and 
Wrhcatheuth. 

All thethree works. _—_— this mannerperfeRed, according 
ro our accuſtorned method, we will ſhew unto you what way the 
laſtetwo arero be compaRted in one: for the: berrer expediing 
whereof, their Refolvers Nag—Mu—To33* Myr, a bands 
To=—MuS55=Nir, muſt be explained, the firſt being, es the 
Sine complement of an eAngle, to the Tangent complement of a ſub- 
rendent”: ſo the Readings, to the Tangent complement of the ſide requi- 
red : Or, more particularly, oy = Le ent of 1 an6-ror 
to the Tangent complensent of 4' fir#t ſi : forthe Rating, to the 
Tangent complement of the Perpendicular : And the ſecond Reſolver 
beings eAs the Tangent complentent of a given /ide,tothe Radin * 


ſo the Tangent complement of @ ſubtendent, to rhe Sine complement: of 


a required Angle: Or,miore particularly, As the Tangent c 
ment of the Perpendicutar, tothe Radins : (0 the T anigent complement 
of a' firft' ſubtendent, tothe Sine complement of a verticall , which 
uſhersthe queſituns. 

Now, ſecivg it falleth forth, thar rhe Perpendicular, which is 
che fourth rerrmein the firſt order of proportionals,. beeometh 


firſt inthe ſecond row ;- and thar iw ſteh\arexigent (as T proved: 


already for illuftration'of the: ſamepoinr inche'Mnoed of Ana 
4) _ mulciplyers and —_—_— the ot row muſt idret- 
theitroomes, anticonſequently make: che Radius ejecta» 

ble; Srchonr ery prejudice” or hindrance rothe of the 
Analogy's and 4 plave being left for rhe: © ity bouts: 
che rowes, without cakingrhe painesro find ourits value, becauſe 
it is but a ſubordinate qve/am for obraining of the: maine; and 
lierk hid in'the power'sf the rhree' firſt proporrionals; inſtead of 
may,with as much crattfand energy, ſay, Huw Nag 
Nir, that is, As the hy r—_ of 4 ſubtendaut;. ro the Sine 
C an Angle > 0 an complenyent f another (ub- 
jw! grin of anhoy 'O — monr® w 
ly, Ar the Tangent complementof 4 fir# tothe Sine coms- 
plement of a vertical : ſathe Tangent complenyent of a+ ſoon ſubrey- 
dent 
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dent,to the Sint complement of a verticall illative to the que ſtung. 

This propoſition to the full containeth all check both the 
laſt operations,and, according to the number of the (2ſes of this 
Ada ſpecialized into ſo. many final! Reſolvers; the firſt where- 
of, for the firlt Caſe Dacracforanr, is Mutnat—MUnd3= Newds 
f* Ar*eAmut*ir,that.is, eAs the Tings complement of the firt ſub- 
tendentall, to the ſine complement of the double vertical : ſo the tangent 
complement of the ſecond Subtendentine, to the ſine complement of the ſe- 
cond verticalin, which ſubtracted from the dowble verticall, leaves 
the firſt verticall forthe Angle-required. 

The ſecond finall Reſolyer, . is for Damracforenr , the ſecond 
Caſe , and is expreſſed thus , Mud—Naud— Mmt3==Natfr* 
And" Emt*ir, that is, eAs the tangent complement of the firft Subten- 
dentineyto the ſine complement of the firit verticalin : ſo the tangent com- 
plement of the ſecond Subtendentall, tothe ſine complement of the double 
verticall; from whichif you deduce the firſt erticalin , there will 
remaine the ſecond verticall for the Ange required, 

The laſt finall Reſolver is for the third Caſe, Dacrambatin, and is 
couched thus, Mnth—Nanth—Mmth3== Nemh*jawh*ir, that 
is, As the tangent complement of the #. c0-ſubtendent, to the ſine com- 
plement of the firſt co-verticall : ſothe T angent com t of the ſe- 
cond co-ſubtendent , to the ſine complement of the ſecond co-verticall, 
m_ joyned to the firſt co-verticall , affordeth the eAngle re 

uired. 
X The proofe of the veritie of all theſe Analogies, is taken out 
of the ſecond Diſergetick Amblygonoſpherieall Axiome, Na. 
verprortes , the ſecond Determinater of whoſe Direftorieſheweth, 
that this Mord is one of its dependents; and with reaſon, becauſe 
of the reciprocal! Analogie, that amongſt irs termes is perceiv- 
able , betwixt che Tangents. of the verticall fides, yhich in this 
Mood are alwayes firſt ſubtendents, and the Gne-complements of 
the vertical! Angles; that is toſa (pecorcing to the literal mean- 
ing of my finall Reſolvers of this Mood) the direl? proportion that 
is betwixt the tangents complements of the verticall /ides, or rere ſubten- 
dents, & the ſine- complements of the vertical Anglessfor the proporti- 
on is the ſame with that,wheroflI have told you qa alrea» 
dy inthe 2fvod of Allawebwe,the fellow dependent of frclomab. 
The ſecond Jſood. of Ebrrolgbme Þ fourth of, the Le. 
2 cig 
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eighth of theSphericobliquangularie Diſergeticks,twelfth of the Lox- 
ogonoſphericalls, eight and twentieth of the Sphericals, and one and 
fonrcieth or laſt of the Triangulars, is Errelome, which compre- 
hendeth all choſe obliquangnlarie Problems , wherein two /ides 
being given with an oppoſite Argle, thethird fide is required, 
which /ide is alwayes either one of the ſegments of the Baſe, or 
the Baſe it ſelfe : ro the knowledge of all which,that we may 
reach with eaſe, we muſt perpend the generall Maxim of the Ca. 
thetotheſis of this Moed, which is Cacurgq, that is to ſay, the Ter- 
pendiculars demiſſion, in all the (aſes of Errelome, muſt be from the 
—_ of the given ſides, upon the ſide required, continued, if 
een Oe s 

. The Pluſ-minus of this Mood is Sindiforiu, which imporreth, 
that if the Perpendicular fall internally, the ſwwme of the ſeg- 
ments of the Baſe, or the totall Baſe, is the fide demanded : and 
iF it fall without, the difference of the Baſes (the little Baſe, be. 
ing alwayes but a ſegment of the greater) is the maine gue/i- 
11m. 

The Mood of eAmmanepreb is ſindiforated in the ſame manner 
asthisis ; becauſe the maine Q#e/7ras, and fourth proportionals 
of both doe in nothing differ, but that thoſe are ſinuſed, andtheſe 
run upon fine-complements. 

The profiliencie of the- Perpendicalar in all ſphericall Diſerge- 
ticks, being ſo neceſſary to be knowne (as I have often told you) 
becanſe of the facility thereby to reduce them to ReRangulary 
Operate it fall&th our moſt conveniently here, according to 
rhe merhod propoſed to my ſelfe,to ſpeak ſomewhart of the three 
Pet of 4 = _ the Cathetotheſis of this $a" and what is un- 
derſt xamfor, Dambyxamforand Dak ypambin. 

DP lf, which is the Tenet of the firſt Caſe, declareth, 
that if the propoſed __—_— acute, and the fide required con- 
rerminate with at obtuſe Argle, the demiflion of the Perpendi- 
cular is extrinſecall, 

Dambjxamfor, the Tenet of the ſecond Caſe,importeth,that if 
the givet-eHngle be obtuſe, andthac the fide requited be annexed 
cfereco,the Perpendicular muſt;as in the laſt, fall outwardly. 

+ 4 /n08s" 10095 Tenet of the laRCaſe,fignifieth,thatif 
ahe 4g propoled be ſharp,8 that the demanded fide be ſubjacenc 
ro- 
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ro anobtuſe or blunt Angle, the Perpendicular falleth inwardly. 


Having thus proceeded in the enumeration of the Cathero. 
thetick Tenets of this Mood, according to the manner by me ob» 
ſerved in thoſe of all the former Ditergeticks, fave the firſt, I 
am confident the Reader (if he hath peruſed all the Trattar un- 
till this place) will not think Rirange why, Dakypembin being bur 
the third, I ſhonld call ic the Tenet of the laſt Caſe of this 
Mood; for though in eAlamebna 1 ſpoke ſomewhat of every 
Amblygonoſphericall Diſergetick Moods generall Catherothe- 
tick maximes diviſion into foure eſpeciall Tenets, appropriable co 
ſo many ſeverall (aſes : yet the fourth Caſe, viz. that wherein 
all the eAnglesare homogeneall, whether blunt or ſharp, nor be- 
ing limited to any one Aſood, but adzquatly extended ro all the 
eighr, ir ſeemed to me more expedient to let irs generality be 
known by mentionipg it once or twice, then (by doing no more 
ineffeR) to make ſuperfluous repetitions;apd, as inthe firft Di- 
ſergetick (aſe, for the Readers inftrution , I did under the name 
of Simomatin, explicate the nature thereof : ſo, for his better re- 
membrance, have I chooſed rather ro ſhut up my Cathetothe- 
tick comment with the ſame diſcourſe wherewith I did begin it, 
then.unneceſſartly to weary him with frequent reiterations, and 
a tedious rehearſall of oneand the ſame thing in all the (ix ſeve- 
rall intermediat foods. 

Ir is not amifſe now, that the perpendicularity of this Mord 
is diſcuſſed, to conſider what the prenoſcendas thereof are, or the 
Q=eſitas of the firſt operation : but,as I ſaid inthe laſt Iſood;thar 
there is no need to infift ſo long upon the explication of thoſe pre» 
noſcendas, whereof ample relation hath beene already made in 
ſome of my Proturgetick comments,as upon thoſe others, which, 
for being alrogether different from ſach as have beene formerly 
mentioned, claim (by the law of parity, in their imparity) right 
to a large diſcourſe apart, I will confine my pen upon this {ub- 
jeR, within thoſe preſcribed bounds, and ſeeing the firſt Baſal, 
the firſ# Baſidion, and firſt _— together with the Datas, 
whereby they are found ont, viz. for the /ide, the firſ# ſubrenden- 
zall, rhe frf ſubtendentine, and the firſt co ſubtendent; and for the 
Angle the prime Cathetoppoſite , the next Cathetoppoſite, and the 
ffs Co-cathetoppoſite (the Datas being both for /ide and eAng/e 

the 
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the ſame here, that they were in the former Food) then the 
' Subſervient #bamerand its Relolver Torp—Mnu—LagF Myr, 
with the three peculiar Problemets thereto belonging, Koper, V- 
dobad,and YVihopheth, are all and every one of them the ſame in 
this: Mood of Errelome,that they were inthe three foregoipg $ 
Moods of Ammanepreb, Enerablo, and Ennerable, theſe being the Y 
-onely:foure foods which have a laterall prznoſcendal identity, F; 
-ctheReader will not (in my opinion) be ſo prodigall of his owne ; 
labour, norcoverousof.mine,that either he would put himſelfe, * 
or me.to aty further paines, then have-beene already beftowed * 7 
upon this matter -by my ſelfe for his inftruction; and therefore, 
leaving it fora fuppoſed certainty, that the Prenoſcendas, or firſt _ 
Baſes. (according ro the nature of the Caſe) cannot eſcape the 
Readers knowledge, by what -hathibeene by me delivered of 
them; I-purpoſe here to give him notice, that theſe foreſaid firſ# | 
Baſes nauſt concurre with each its correſpondent firf# Subtendent, 
to wit, the firſt ſubtendentall, the firſt ſubtendentine , and firſ# co- 
ſubteudent, dignoſcible by the Charatteriſticks of 7.4.9. for ob- 
caining of the Perpendicular, of which operation, Yehexer being 
.the Subſervient, by whoſe Reſolver Neg—To—NuB35*Nyr, the 
Problemets of Utetca, Udedea, and Uthethca, are made manifeſt, 
as tothe ſame. effect it remaines couched in my comment upon 
Emnerable, which is the onely 2ſood, that, with this of Errelome, 
hath a ſubtendentine and Baſal ( athetewretick,_identicy., 

The ſecond work being - thus -perfe&ted , the perpendicular, 
thereby found, ont,"is to aſſiſt one of the rere ſabtendents , in 
obcaining the illatitious terme of the maine qua/itwm, correſpon- 
dent thereto, diſcernable by the Charatterifticks or Figuratives of 
. $+7«0, - or, more: plainly co expreſſe it, the Perpenſeular uſt 
concurre (according as the (aſe requires-it) with-the ſub- 
tendentine,: the ſecond ſubtendentall, and ſecond co- ſubtendent;(as you 
may-ſee in the laſt ood, the Datas of the Reſolutory.partirion 
whereof are the ſame as here) to find out three Baſes, which, 

by abſtrafting- the firſt from another Baſe, then by abſtract 

another Baſe from the ſecond ; and laſtly ,' by adding the third 

Baſe to another, afford the -ſumme and differences, which are the 
ired Baſes. 

For the performance ofthis operation, the ſame - Snbſervienc 


and 
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and Reſolver ſaffice, which ſerved'for the laſt : ſo that Uchexer ſab- 
ſerveth ir, by whoſe Refolver Neg—To—N#3*Nhr, we are 
inſtructed how to: explicate the Subdatoqueres of Wicathad , 
wicathet, and Wthcatheth, or more orderly Cathwdad, Cathwtat, 
and Cathwtheth. 

All the three works being thus accomplifhed, the manner of 
conflating rhe laft rwo in one refts to be treated of; for the bet- 
rer perfecting of which deſigne, the tyyo Reſolvers, or the'ſame 
in its greare(t generality doabler.vis- Neg—To—N#3*Nyr, 
and Neg—To—N#x35*Nyr, muſt be interprered : The truth is, 
both of thetn, as they ſoundin their vaſteſt extent of Ggnificati- 
on, exprefſe the ſame Analogy, without any difference, which is, 
As th: She complement of a giver fide, to the Radinu : ſo the Sine 
complement of a ſubtendent, to the Sine complement of another ſide: 
bur wherrmorecontraRted!y,according ro the ſpecitication of the 
ſide, they doe ſuppone ſeverally, they ſhould be thus expounded; 
che firſt, Ar the Sine complement of a firſt Baſe, to the totall Sine : ſo 
the Sine complement of a firſt ſubtendent to the Sine complement of the 
Perpendicular : and: the ſecond, As the Sine complement of the Per- 
pendicular, to the totail Sine - fo the Sine t of a ſecond ſubten* 
dent, to the Sine complement of 4 ſecond Baſe, which uſhers the main 
que/irum. 

Now, the” Perpendicular, and ers being both to be ex- 
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pelled theſe two foreſaid orders proportionall termes, 
for the rexſonxwhich, inthe laſt precedipg Aſood, and ſome 0+ 
thers before” ir, I havealready mentioned, and which to repeat 
(farrherthet char che ſympathy of rhis place with that may be 


- manifeſtecin the cranſ-ſcarivg of maltiplyers and dividers, occa- 


foned'by" che fourth! rerme in che firſt rowes, being firſt in the 
ſecond) 1s alrogether unneceſſary : in lien of Neg—To—INVn155n= 
Myr, and Neg—To—Nu<5* Nr, we may ſay, with as much 
eruch; power, and efficacie, and farremore compendiouſly,Ny— 
NewNu2* Nr, that is, As the Sie complement of a ſubtendent, 
10" the Sine "ronglement” of a ſide : ſo the ſine complement of another 
Sabtrndenr, to the' Sine complement of another ſide: Or, more particu- 
larly, and appliably ro the preſerit Arialogy, es the Sine com- 
plenent of a firſt ſabtendeyr, tothe Sine complement of a firſt Baſe: 
ſo' the'Sint complement of a ſbcond* ſuhtendent , to the Sine comple» 

yg 
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ment of a ſecond Baſe, illative to the que/itmm, 

This theorem, or propoſition, comprehendeth in every point al 
that is in the two lalt operations, and,not tranſcending the pum 
ber of the Caſes of this Mood,is divided into ſo many finall Reſol- 
vers; the firſt whereof for the firſt Caſe, Dakyxamfor is, Nyt— 
Nat—Nwd = Nodfr *e/Er* Dyr, that is, eAs the Sine comple= 
ment of the firſt ſubtendentall, to the Sine complement of the firit Ba- 
fall : ſo the Sine complement of the ſecond ſubtendentine, to the Sine 
complement of the ſecond Baſe; which ſubducted from the firſt Ba» 
ſal, reſiduats the ſegment that 18 the ſide required. 

The ſecond tina!l Reſolver of this ood, and that which is 
for the ſecond Caſe thereof, Dambyxamfor , is Nud—Ned— 
Nm Netfr *o/£4" Dyr, that is, As the Sine complement of the 
firſt ſubrendentine, to the Sine complement of the firſt Baſidion : ſo 
the Sine complement of the ſecond ſubtendentall, to the Sine comple= 
ment of the ſecond Baſall; which , the firſt Baſidion being ſub- 
craRed from it, leaves, for Remainder, or difference,that ſegment 
of the Baſe, which is the fide demanded. | 

The laſt finall Reſolver of this Mood (belonging to the third 17 
Caſe, Dakypamibin, as alſo to the fourth, Simomatin, (if what we. oy 
have already ſpoke at matter will permit us to call it the | 
fourth) for Simomatin , together with the third Caſe of every : 
Moed, is Rill. reſolved by the laſt finall Reſolver mheogel?) is | 
Nuth—Neth—Nwth3= Nethj */£th* Syr, that is, As the Sin 


e The 
complement of the firſt co-ſubtendent, to the Sine complement of the "1 
firſt Corbaſe : ſo the Sine complement, of the ſecond C ferences, 3 
or alterne ſubtendent,to the Sine complement of the ſecond (o.baſe or pf 
alterne Baſe; which added ro the firſt Co-baſe, ſummes an Ag- Wei? 
gregat of ſubjacent ſides, which is the totall Baſe, or ide re= © 
nired- "0 
s The fundamenrall ground of the truth of theſe Analogies, is p pa 
inthe fourth and laſt Amblygonoſphericall Axiome, Ninbprods = 
neſver ; (as we are made tounderſtand by the ſecond determi» © 


nater of its Diretory Emnerra) for by the direR proportion that, 
amongſt the terms thereof,is vitble,(viz. berwixt the Sines come 
plements of the ſubtendents, or Sides of the. verticall- Angles, 
and the ſegments of the Baſes, and inverſedly) ic is apparenr, 7 
that this Mood doth no lefle firmely depend upon it, then that q 
of Ennerable formerly explained. Now ; 
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Now, with reaſon doe I conjeQure, that,without diſappoint- 
ing the Reader of his expeRation, I may here ſecurely make an 
end of this Trigonometricall Treatiſe ; becauſe of that Triſote- 
zrall Table , which comprehendeth all the Myſteries, Axiomes, 
Principles, Analogies, and Precepts of the Science of Triangn- 
lar Calculations, I have omitted no material! point unexplained: 
yet ſeeing, for avoyding of prolixity, I was pleaſed in my com- 
ment uponthe eighth Loxogonoſpherical Diſergeticks, barely to 
expreſſe in their finall Reſolvers, the Analogie of the termes, 
without putting my ſelfe tothe paines I rook in my Spherico- 
retangulars, how to order the Logarithms, and Antilogarithms 
of the proportionalls, for obtaining of the maine Oneſies, 
and that by having to the full explicated the variety of the pro- 
portions of the foreſaid Moods, and upon what ſeverall Axiomes 
they doe depend,thereby making the way more pervious, tho- 
ronge Logarichmicall difficulcies,for the Readers ng, 
Ideliberatly propoſed to my ſelfe this method ar firft,and choſe, 
rather then diſperſedly co treat of thoſe things in the glofſe 
(where, by reaſon of the diſturbed order,the correſpondencie or 
referenceto one another of theſe Sphericobliquangulaty Dato- 
queres, could not by any meanes have beene {o 0309) wap to 
ſummon their appearance to the Cataſtrophe of this TraQar,thar, 
having them allin a front before us, we may the more eafily 
judge of the ſemblance, or diſfſimilicude of their proportionalt- 
ties, and what affinity,or relation, whether of parity or imparit 
is amongſt their reſpeive proportionall terms : all which, bot 
for intelligibility and memory, are quicklier apprehended , and 
longer retained, by being accumulatively reſerved to this place, 
then if they had beene each in irs proper cell (though never fo 
awply) diſcourſed upon aparr. 

Here therfore , that the Reader may take a general! yiew at 
once of all the Diſergetick Amblygonoſphericall analogiſed in- 
gredients, ready for Logarithmicatiop, I have thoughe fic to 
ſet downe a Likt of all the eight forenamed Xoodr, rogether 
with the Finall Refolvers, in their ampleſt extent thereto belopg- 
ivg,in the manner as followeth. 
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Allamebne, Nag-Mu-Na- (75> Mur Ennerable. Neg-Nu-Netf* Nur 
Amanepra. Na+-Say-Nag-it7* Sir Erelomab. Mu-Nag-MucFP* Nit 


Alamebna. Say-Nag-Sa (> Nir e = Sei-Tag-Seqp* Tie 
Ammanepreb, Ta-Tag-Se j-7* Syr. Errelome. Nu-Ne-Nu (7* Nyr. 


Theſe being the eight D iſergeticks, atrended by their Adz- 

quat finall Reſolvers, it is not amiſſe, that we examine ther all 
one after another, and ſhew the Reader how, with the help ofa 
convenient Logarithmicall Canon, he may eaſily ont of the Ana» 
logie of the three firſt rermesof each of them, trame a computa«+ 
tion apt for the finding ont of a fourth proportionall, to every 
ſeverall rernarie correſpondent :and ſo in order, beginning at the 
ficft, we will deale with S$az—Nag—SaS<5=Nzr (which is the 
Adzquat finall Reſolver of eAtamebna, and compoſed (as it is 
appropriated to the firſt Mood of the Diſergeticks) of the Sines 
&f verticals, and the eAvts-ſines of Cathetoppoſites ) and ſo proeted 
therein, that by adding ro the ſumme of the Sine of a vercicall, 
and Co-fine of a Catheroppoſitezthe Arichmetical completnenc of 
the Sine of another yerticall, we will be fare (cutting off the ſu- 
opera Coke digtrs towards the left) ro obtaine the Co» 
fineof theCathetoppofite requited, which (atheroppojrtes and verti= - 
cals are particularifed according tothe Caſes of the ood. ik; 

The ſecond is, Nag—Mn—Nea% Mar, which,tunning up- 
onthe "vat pie of verticals, and the Co-rangents of ſubtendent 
ſides, ſhewerh, that if ro the Aggregar of a firft hyporenuſall Co- 
tangehit, 800 verticall Anti-fine,We joyne the Arichrnericall com- 
plemient of the Anti-fine 0fanother vetricall; (obſerving theuſu- 
all preſeion) we canhot tmifſe of the Co-tangent of the ſecond 7 
ſabrendent (fide required, which borh ſecond, and firſ# ſabtendents = 
have their peculiar denominations, according to the Caſes of the 


00a. 

The third Refolver is, Vs*+ Say-- Nag Sir, which, being 
nothing elſe- but the firſt inverted, runnech the ſame very way 
upon the Anti- fines of Catheroppoſites, and fines of verticals: 
and therefore doth the unradiaſed firmtne of the Anti-fine of a * 
Catheroppoſite, the fine of a verticall, and the Atithtmeticall 
complement of the Anti«fine of another Cathetoppoſite, afford » 
the {ine of the vertical), i/fatitious to the Angle required; which F 
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verticals and rw 4 are particnlariſed according to the ya- 
riety of the Caſes of this Sindiforating Mood. 

The fourth generall Reſolver is 7 4a—Tag—Se FF Syr,which, 
courſing on the Tangents ofall the Catheroppoſites, and (ines of 
all the Baſes, evidenceth , chat the ſumme ot the Tangenc of a 
Catheroppoſite, and fine of a firſt Baſe, addedto the Arithmeti- 
call complement of the Tangent of another Cathetoppoſite 
(unradiated) is the tine of the ſecond Baſe, illative to the ſeg- 
ment required; whichBaſes (both fir#t and ſecond) and Cathetoppo- 
/ites.are ſpecialiſed conform to theCaſes of this Sindiforiuting Mood. 

The fifth Retolver is, Sei—Tag—Se33* Tir , which, compo- 
ſed of the ſines of the ſecond and firſt Baſes, and the Tangents 
of Cathetoppoſites, giveth as ro know, that if to the ſumme of 
the ſine of a firſt Baſe, and the Tangent of a verticall, we adde 
the Arithmeticall complement of the fine of a ſecond Baſe, (not 
omitring the aſuall preſeQion) we cannot faile of the Tangent 
of the Cathetoppotite required, which Catheroppoſites, and Baſes, 
both firſ# and ſecond, are particulariſed according to the Caſes of 
the Mood. 

The ſixth generall Reſolver is, Neg—Nu—Ne3-Nar, 
which, rupning along the Co-fines of all che Baſes and Subten- 
dents, ſheweth, chat the ſumme of the Co-fines of a ſecond 
Baſe, and firſt ſubtendent joyned with the Arithmericall com- 
plement of the Co-ſine of a firſt Baſe (if we obſerve the cuſto- 
mary preſetion) we find the ſecond Subtendent required, which 
both firſ# and ſecond Subtendents, together with the firſt and ſe- 
cond Baſes,are all of them particulariſed conforme to the Caſes of 
the TMoed. 

The ſeventh Reſolver is, Mu—Nag—Mu3 Nj, which, 
courſing alopg the Anti-tangents of firſt, and ſecond Subten- 
dents, and the Anti-(ines of verticals, ſheweth, that the ſumme of 
the Anti-tangent of a ſecond Subtendent,and Anti-(ine of a ver- 
tical), together with the Arithmericall complement of the Anti- 
rangent of a firſt Subtendent (the uſual! preſeRion being ob- 

ſerved) is the Anti-tangent of that verticall, which uſhers 
in the vertical! required; all which, both Verticals, and Subten- 
dents , both firſ#, and ſecond, have their peculiar denomina- 
tions conforme to the Caſes of this Sindiforating Mood, ny 
M 2 e 
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The eighth and laſt generall Reſolver is, No NN 
Nr, which (running altogether upon Co-fines of Subrendents, 
and Baſes, both firtt, and ſecond of either, and is nothing elſe 
but the fixth inverted) ſheweth, that the ſumme of the Co- 
fines of a ſecond ſubtendenr,and firſt Baſe, with the Arithmeticall 
complement of the co-line ofa firſt Subtendene, (obſerving the 
uſuall preſeRion) affords the Co»fine ofthe ſecond Baſe, illati- 
tious to the ſegment required; which Baſes and Subtendents, both 
firſt, and ſecond,are peculiarly denominated according to the e- 
verall ( aſes of this Sindiforiuting Mood. 

Thus have I finiſhed the Logarithmication of the generall Re- 
ſolyers of the Loxogonoſphericall Diſergeticks, ſo farre as is 
requiſite, wherein 1 often times mentioned the Arithmerical!l 
complement of Sines, Co-fines,: Tangents, and Co-rangents : 
and though I ſpoke of that purpoſe ſufficiently iv my Spherico- 
rectangular comments, yet, for the Readers better remem- 
brance thereof, I will once more define them here. 

The Arichmericall complements of Sines are Co-ſecants; of 
Co-l(ines, Secants; of Tapgents, Co-rangents ; andof Co-tan- 
gents, Tangents; each being the others complement tothe double 
Radius : but if ſuch a Canon were framed, wherein the fingle 
Radius is left out of all Secants, and Tangents- of major Arches, 
then would each be the others complement to the ſingle Radius, 
and all Logarithmicall operations in queſtions of Trigonometry 
lo eahly performable by addition onely,. that ſeldome would the 
preſeionall digit exceed an unir. 

Having already ſaid ſo much of theſe eight Diſergetieks , I 
will conclude my diſcourſe of them with a ſummary delineation 
of the eight ſeverall Concordances which I obſerved amongſt 
them ;. for either they reſemble one another in the Datas of their 
Moods, or in their Protwrgetich_operations , or in their depen. 
dance upon the ſame Axrome, or inthe work of perpendicular fn N 
ing,or in their Datas for the main demand, or in their materiall 
Q=e/itas (though diverſly endowed)or in their #+ver/con, or laſtly 
in their /ndiforation, which affinity is onely betwixt.ewo paires of 
chem, as the firſt two amongſtrwo quaternaries apeece, and the 
next five between foure couples each onethe brief hypotypoſs of 


all which ishere expoſed to the vie of the Reader.: 
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CONCORDANCES. 


Darall. 
Datangulary. Datolaterall. 
1+ Alamebna. 3+ Amanepra. 1. Enerablo. 3, Erelomab. 
2. Allamebne. 4+ Ammanepreb. 2, Ennerable, 4. Errelome. 


Prznoſcendall, 
Verticall. Baſall. 
t. Alamebna. 3. Amanepra. 1- Ammaneprebs 3, Ennerable. 
2, Alllamebne. 4« Erelomab. 2. Enerablo, 4+ Errelome. 


Theorematick. 
Nabadproſver[Nayerprortes- Siubprortab[Niubprodneſver. 
1. Alamebna. 1. Allamebne. I . Ammanepreb. 1- Ennerable. 


2. Amanepra. 2. Erelomab. 2. Encrablo, 2+ Errelone, 
Catheteuretick. 
Oppovertical||Hypoverticall. Oppobaſal]|Hypobaſall, 
1. Alamebna. 1. Allamebne. I Ammanepreb. I. Ennerable. 
2. Amanepra- 2. Erelomab. 2+ Enerabls. 2. Errelome, 

Datyſerurgetick. 


Cathetoverticall|Oppocatherall- Catherobaſal![Hypocathetal. 
1. eAlamebna. 1. Amanepra- Is Enerablo. 1. Erelomab 
2+ eAllamebne. 2. Ammanepreb, 2. Ennerable. 2. Errelome, 


Zererick. 
Cathetoppoſite|Hyporenufall. Vertical!|Baſall. 
1. Alamebna* $.1. Allamebne* M.| t. Amanepra*S. 1. ammanepreb.* $ 
2. Exerable* T.2.Ennerable*N, | 2,Erelomab*N, 2.Errelomes N. 


Inyerfionall. 
Sinocofinal!|Sinocorangentall, Tangentolſinall|[Cofinocolinall, 
1, Alamebna. 1, eAllamebre, I Ammanepreb, 1» Exrerable. 


2. Amanepra- 2. Erelomab. 2. Enerabla. 2. Errelome. 
| . Sindiforall. 
*  Sindiforatall. Sindiforiutall. 
1» eAmanepra. 2. Erelomab, 1. Ammanepreb, 2, Errelome. 


The 


PEPEEPEPEEE ES EEG 
S&E$ÞGHES $4+$ 


HEESSEISSFESTIIEISES +$Þ 
SIRE . Sana Rioabait $7 
ÞEEPPEPOEEPE PEG HEOEE ÞÞEGT PEPE PE GPOE OG GS 
223 0632$5eS3 355d $ ed5ed5 de GoeDeBeBy 


THE 
EPILO GUE. 


==JHat concerneth the reſolving of all manner of 
SSN T riangleswhether plain, or Sphericall,Reftangular, 

Sel or Oblignangular, being now(conform to my pro- 
miſe in the Title)to the ful explained, commented 
on, perfected, and with all pofſible brevity, and 
perſpicuity,in all its abſtruſeſt and moſt difficuleSecrers,from the 
very firſt principles of the Science it ſelfe, made manifeſt, proved, 
and convineingly demonftrated; [ will here ſhaur np my diſcourſe, 
and bring this Tractae to a period: which Imay do with the more 
alacrity , in that I am confident, there is no Precept belonging 
to that faculty which is got herein included, or reducible there- 
ro : and therefore (I beleeve) the judicious Reader will not be 
fruſtrate of his expeRation, thongh by cutting the threed of my 
Gloſle, I doe not illuſtrate what I have wricten with variety of 
examples; ſeeing practically to treat of Triangalary calcula- 
tions, in applying their doQrine to uſe, wereto digreſſe from the 
purpoſe in hand, and ineroach upon the ſabjeR of other Sciences; 
a priviledge,which I muſt decline, as repugnant to the ſcope pro- 
poſed to my ſelfe, in keeping this book within the ſpeculative 
bounds of Trigonometr) : for.as Logica wtens, is the Science tothe 
which it ind, and pot Logick : So doth not the matrer of 
Trigonometry , exceed the Theory of a Triangle : And as 
Aruhmeticall , Geometrical , Aftronomicall, Phyſical, and Meta- 
phyſicall definitions , divifions and argumentations , are no 
part of the Art that inſtruterh how ro define, divide, and 
argue, nor matcer incumbent to him that teacherh ic : even 
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The Epilogue. 8 
ſo, by divnlging this Treatiſe, doe I preſent the Reader with 
a Key, by meanes whereof he may enter into the chiecfe(t trea- 
ſures of the Mathematicall Sciences; for the which, in ſome 
meaſure, I deſerve thanks, although I helphim not to unſhur the 
Coffers wherein they lie incloſed * for,if the Lord chamberlain 
of the Kipgs honſhold ſhould give me a Key, made to open all 
the doores of the Court, I conld not bar gractoully accept of it, 
though he did not goe along with me to try how it might fic 
every lock. The application is ſo palpable, thar, not minding to 
inſiſt therein, I will here top the current of my Pen, and by 2 
circulary concluſion, ending where I begun, certifie the Reader, 
that ifhe intend to approve bimſelfe an Artiſt in matters of Plewu- 
ſratechnie, Poliechyrologie, Coſmography, Geography, Aſtronomy, Geo- 
deſie, Gnomonicks , Sciography, Catoptricks, Dioptricks , and many 
other moſt exquifice Arts and S:iences,Prafical and Theorerick, 
his ſureſt courſe, for attaining ro ſo much knowledge, isto be 
well verſed in Ty; » to underſtand this Treatiſe aright, 
reyolye all the paſſages thereof, raminare on the 7 a#/e,and peruſe 
the Triſſotetras. 


A Lexicidion of ſome of the hardeſt 


words, that occurre in the diſcourſe of this 
inſtitution Trigonometricall. 


KEing certainly perſwaded , that a great many 

good ſpirits ply Trigonometry, that are not ver- 
ſed inthe learned Tongues , I thought fit, for 
their encouragement, to ſubjoyne here the ex- 
plication ofthe moſt important of thoſe Greek, and Latin 
termes, which, for the more efficacy of expreſſion, I have 
made uſe of in this Treatiſe : in doing whereof, that I 
might both inſtruc the Reader, and not weary him,TI have 
Jn, p96 101 perſpicuity with ſhortnefle:though (I ſpeak it 
ingenuouſly) to have been more prolixe therin,could have 
coſt bur very little labor to me,who have already bin pret- 
ty well verſed in the like, as may appear by my Etymolo- 
gicall ditionary of aboye twenty ſeven thouſand proper 
names, mentioned in theLemmas of my ſeverall Volums of 
Epigrams,the words whereof are for the moſt part abſtru- 
ſer, derived from moe Languages , and more liable to 
large,and ample interpretations. However(ceteris paribus) 
brevity is to be preferred ; therefore let us proceed to the 
Vocabulary in hand. 


THE 
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THE LEXICIDION. 


A. 


dp Cute, comes from Acuo, acuere, ts ſharper, and is ſaid 

tan of an Angle, whoſe including ſider, the more that its mea- 

CB [ure 15 leſſe then a Quadrant, have their concur ſive, and 
LS 4:g%/ary point the more penetrative, ſharp, keen and pierce- 
bx5s ing:Whence an acutangled triangle. 

Adzquar, is that, which comprehendeth to the full, whatever 1s in the 
thing to the which it is compared, and for the moſt part in my Tri. 
ſotetras ts ſaid of the generall finall Reſolvers, in relation ro the 
Moods reſotved by them. It is componnded of Ad, and zquo, z- 
quarts parem facere, !o make one thing altogether like, or equall to 
another, 

Adjacent, /ipnifieth to lie neare, and cloſe, and is applyed both to fides, 
and Ano which ſenſe likewiſe 1 make nſe of the words adjoyn- 
ing the, comterminat, or conterminall with, annexed to, intercepted in, 
and other ſwehb like , the more variety, 4s adherent, bownding , 
bordering, and ſo forth: It comes from Adjaceo, Adjacere , rh 
neere unitoy as the words Ad and jaceo, which are the parts whereof 
it iz compounded, mo#t perſpienenſy declare. 

Additionall, is ſ#id of the Line, which, in my comment, © indiffe- 
rently called the Line of Adaition, the Line of continwattion, the ex- 
trinſecall Line, the exceſſe' of the Secant above the Radins, the Re- 
dun, or the new Secant : it comes from Addo, Addere, which i 

f Ad, and do, to put to and augment. 

Afﬀedtion, ts the nature, paſſion, and quality of an Angle, and tonſiſt- 

bh either in the obtafity, denteneiſe, or reAitade thereof : It ts 

- mags; pos Aﬀeto, affect, affeQutn, compownded of ad , and 
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Aggregat is the ſumme, totall, or reſuit of 41 Addition, and 1s com- TP 


pounded of Ad, and grex ; for,as the Shepheard gathers his Shee» 
into a flick, ſo doth the Arithmetician compatt his numbers to be 
added into a ſumme. 

Alternat, ſaid of eAngples, made by 4 Line cutting two or more pa* 
rallels,which Angles may be properly called ſo; becauſe they differ in of 
nothing elſe but their ſirnation; for if the ſettionary Line, to the which 7 
1 ſuppoſe the parallels to be fixed, have the higheit and loweſt points 
thereof to interchange their ſites, by 4 motion progreſſive towards the BY 
roome of the under Alternat ; and terminating in that of the * 
upper one, we will find, that both the inclination of the L ines towards 
one another, and the quality of the Angles, will, notwithſtanding that 
alteration, be the ſame as before ; hence it is that they are called al- 
ternat, becauſe there is no other difference betwixt them : or, if al- 
ternat be taken ( as arithmetically it ix ) for that proportion, wherein 
the Antecedent is compared.to the Antecedent, and the Conſequent to 
the (onſequent,the ſenſe will likewiſe hold in the foreſaid pra wn for if 
by the paralleliſme of two right Lines, cut with a third,two blunt, and 
two keen Angles be produced (as muſt needs, unleſſe the Secant line 
be to the parallels a perpendicular) the kgen or acute «Angle will be 
roits complement, or ſucceſsively following obtuſe Angle, as the 0- 
ther acute unto its following obtuſe ; therefore alternly, as the An= 
recedents are to one another, yiz. the Acuteto the Acute : ſo the Cone 
{equents, the obtuſe to.the obruſe. eAnd if the Angles be right,the di- 
rett, and alternat proportion '#s one and the ſame; the third,. and 

fron ferns of the «Analogy. being in nothing different from the. firſt, 
and ſecond. | Lo 

= is taken for any of the legs of a reftangle, or the includiug, 
containing, or comprehending /ides of the right Angle: it comes from $ 
Ambio, Ambire, which :& compounded of Am and £0, 14. e.. circu« * 

.. meg: aud wore properly applied ro. both then to any one. of them;cthough = 
»ſuall it be uſurped for one alone, vide Leg... © 

Ambiygonian, is ſaidof obtuſe angled Triangles, and Amblygonoſphe- 
ricall of obtuſe ſphericals': It ts compoſed of Auſrus, and. tyorie. an- 


ArmafraGuol Lies, are taken here fo the cranklings,' windings, turnings, 
and involutions belonging. to the equiſoleary Scheme; of am and fran- b 
g0,quod fir quafi via crebris mzandris undequaque interrupta- 'S 

Avalogy, 
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Analogy, fenifieth an equali roportion, 4 likenefſe of reaſons, a 
alogy, fg or babiewde FEA near It rank d x 5 | E- 
qualiter, 4andavyo, ratio. 

Analytick, reſolutory,and is ſaid of thoſe things that are reſolved into 
their firſt principles, of an, re, and >/u, tolvo. 

Antilogarithm, is the Logarithm of the complement; as for example, 
the Anti-logarithm of a Sine ts theL ogarithm of the Sine complement, 
vide Logarithm. 

Anti-ſecant, Antis ſine, and Anti-tangent, are the complements of the 
Secant Sine,and T angent,and are called ſometime Co. ſecant, (vine, 
and ('o-tangent: they Gs anti prefixed, becauſe they are not in the 
ſame colume, and co, becauſe they are inthe next toit. 

ApodiQick, is that, which ws demon#tyative, and giveth evident proofs 
" truth of a concluſion; of ami, and Sei23vu,, montiro, often- 

0, unde amid«&1;, demonſtratio. 

Area, the capacity of 4 Figure, and whole content thereof. 

Archyor A rkyis the ſegment of a circumference leſſe then a ſemicircle:ma- 
jor Arch is above 45.degreerza minor Archileſſe then 45 .videCircle, 

Arithmeticall complement, 5s the difference betweene the Logarithm to 
be ſubſtrafted, and that of the donble,or ſingle Radins, 

Artiticiall »»#mbers, are the Logarithms, and artificiall Sine the Loga- 
rithm of the Sine. 

Axiome, i 4 maxim, tenet, or neceſſary principle, whereupon the Sci» 
ence of 4 thing is grounded : it cometh from a&is, dignus ; becauſe 
ſuch things are worthy onr knowledge. 


B. 


B: fall, adjettively is that, which belongeth to the Baſe, or the ſub- 
jacent ſide-but ſubtantively the great Baſe. ; 
Baſangulary,s ſaid of the Angles at the Baſe. 

Baſidion, or baſet, is the little Baſe, all which come from the Greek word 


Cairo, FiCnys. 
Bahradius, 5 the totall Sine of that Arch,a Segment whereof is the Baſe 


the propefed [phericall Triangle. 
BileRed, and Biſegment, are ſaid of les cut into two equall parts: it 
comes from biſeco, biſecare, biſetum, biſegmen, 


Bluntneſſe, or flatneſſe, ts the obtuſe _—_ of Angles. 
2 
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Bucarnon, by this name 1s _ —_ 62 —_ ortieth propoſition of 
the firſt of the elements oxe , ary (as ſome 
ſay) the hecatomb , whic Pekes oras, ” '£ dne(ſſe of the —_— 
ſacrificed unto the gods : of bis, bos, and 4yrues, vicifliim aliquid 
capio ; they being ( as it 1s ſuppoſed) well pleaſed with that acknow-' 
ledgement of bus th lneſſe for ſo great a favonr, as that was, 
which he received from them : you may ſee the propoſition tn the ſe- 
venteenth of my eApoditlicks- 


C. 


(Comm is taken here for the Table of Sines and Tangentss &r of 
heir Log arithms : it properly ſigni h the needle or tongue 
balarce, —_ ally s rule, whereby things are — 
Cales, are the No wherein a Mood is divided from cado. 
Cathetos,is a Perpendicular line from rghinu demitto,of xyreardinge. 


Catherenretick, is concerning the finding out of the Perpendicular 
of Kat'Yemos, and Sucioxa, wphow, invenio. 


Cathetobafall,cs ſaid ef the Concordances of Loxegonoſphericall Moods, 
in the Dat az of the Perpendicnlar,and the Baſe, for Pading ont f the 


mamegue ſum. 
Cathetoppoſite, & the eAngle oppoſite to the Per 34 65 4 
| j ores” "rt l{ word, compoſed of the G vn ob 


fitus. 

Carlrranlin 07 (athetoradius, is the tatall Smee of that eArch , 4 
| Segment whereof is the Cathetos, or Perpendicular of the propoſed 
Orthogonoſphericall, 

Catherothefis, avd MR are ſaid of the determinat poſition of 
the Perpendicular, ſornetime s pry mm 
Protling 14 how it (howld. be rarer mee beors, from 
T iO juts pono, colloco. - | 

Cathetoverticall, ;x ſaid of the Concordances of Loxogowaſphericall 
CEP in the Datas of the perpendicular, and the verticall Angle in 


Carp, the Sciewes | fp, from rerivhus, perſpicio, 
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Circles, great circles are thoſe which biſett the Sphere,leſſer Circles thoſe 

which not. 

Circular parts,are in oppoſition to the reall and naturall parts of a Tri- 

angle. 

Circumjacent, things which lie about, of circum and jaceo. 

Coaleſcencie, 4 growing together, a compatiing of two things in one; it 

# ſaid of the p two ena of the Lox ogonoſphericals conflated 
into one, from Coale(co or coaleo, of cob andalo. 

Cobale, a fellow Baſe, or that which with another Baſe hath a common 

P , ular, of con and baſis. 

Cocatheroppolite, is ſaid of two, Angles at the Baſe, oppoſite to one 

and the ſame Cathetoz. 

Coincidence, 4 falling together upon the ſame thing, from coincido, of 

con, 4d incido, ex in, & cado. 

Comment, « a» interpretation, or expoſition of a thing, and comes from 

Forms apmnenins » pgo—en facere. 

Compacted, joyned, and knit together, put in one ; from compingo, 
compegt, ads. F Be 
Complement, ſgrifiet the perfelling that which a thing wameth, 
and uſually is that, which an Angle or a Side wanteth of a Quadrant, 
or | = on of a Semicircle,or 180. from compleo,complere, 

to fill up. 

Concurle, «« the meeting of lines,or of the ſides of a Triangle,from con» 

Mi owrya d 

flateds com joynedt , fromconflo, conflatum, con- 
flare, How ngererice che: 

ConſeQary, « for a Corollary,or rather a ſecondary Axiome 
which dependeth on 4 prime one CF being ; a> Creyrr en 
ly follow, From conſeor,conſectarizgbe frequentative of conſequor, 

P Ar von ſound with another thing; it ts ſaid of conſonants, which 

have no vocality without the the vowell. 

Conſticutive, ir ſaid of thoſe things, which help to frams , make, and 

build up:Fromconkiituo, of con «vd Ratno. 
; 4 Triangle. 

ConfiruQtive parts,ave thoſe ,wbereof a eo i& bnilt,and framed: From 

yr gg conſtrucum, to heap together, and build up, of con and 

*  Conterminall, « tha whvob berdereth with, and jopnethro4 thing, of 


\$ con 
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con 4nd terminus , vide Adjacent , «+ Tnſident. 
Cordes, aud cordall, are ſaid of ſubtenſes metaphorically ; becauſe the 
Arches and ſubtenſes are as the bow and ſtring : chorda, comes of 
the Greek, word x59), inteftinurn, ilia, quia ex illis chord con» 
ficiuntur, F 
CorreQangle,that i one which,with another reftangle, bath a common , 
Perpendicular. | 
Correlpondent, that which anſwereth with, and hath a reference to a+ 
nother thing, of con and reſpondeo. 
Cofinocolinall, i ſaid of the Concordances of Loxogonoſphericall 
Moods agreeing jin that the termes of their finall Reſolvers run upon 
C oſines. 
Conus, 6s taken here for the Science whereby ts deſeribed the 
celeſtiall Globe, of nbowes, and ty edge. 
Coſubtendent, s the ſubtendent of a correttangle, or that which with 
another ts ſubſterned to two _ A neles, made by the demiſſion of 
one and the ſame Per pendicular. 


Cn 4 the fellow top Angle, from nhence the Perpendicular 
falleth. 
D. 


Atay is ſaid of the parts of 4 Triangle, which are given #4, whe= 
ther they be /ides or Angles, or both, of dozdatum,dare. 
Datimiſta, are thoſe Data, which are neither eAngles onely, nor ſides 
onely, but eAngles, and ſides intermixedly : of data,and miſta from 
milceo. 
Datangulary, is ſaid of the Concordances of theſe Moods, for the 0b- 
taining of whoſe Prenoſcendas, we have no other Datas, but An« 
gles, unto the foreſaid Moods common. 

Datapurall, comes from datapura, which be thoſe Datas, that are 
either meerly Angles, or meerly ſides. 
Datolaterall, # ſaid of the (, oncordances of thoſe Moods, for the obtai- 

' ning of whoſe Prenoſcendus, the ſame ſides ſerve for Datas. 
Daroquzre, ts the very Problem it ſelfe;wherein two or threg things ave 
givenzand a third or fourth required,as by the compoſition of the word 
appears. 8 
Datifterurgetick, « ſaid of thoſe Moods which agree in the Datai of |: 
the laſt werk of data, Y54por, poſtremum, and i;yor, opus. } 
Demiſſion, 


- Shab# "WM _ 


or”  . 


Demillion, #: 4 /etting fall of the Perpendiculay : from demitto, de- 
mifſum- / 

Determinater, « the charatteriitick or figurative letter of a direltory: 
from determinare, to preſcribe and limit. 

Diagonal), taken ſubſtantively, or diagonie, is a line drawn from one 
Angle to another,of Jie. and yavie: what the diagonie is in ſurfaces, 
the axle i in ſolids. 

mnt to make 4 Scheme or Diagram, from dJaygdq, de- 

Ineo, 

Diatypoſis, « 4 mſ ſummary deſcription , and delineation of 4 
thing : or the couc ng. of 4 great veale of matter , for the in- 
ſtruition of the Reader, in very lutle bounds, and in a moſt neat and 
convenient ordey : from Jrarvrio, inflituo, item melius di ſpono, 
vide TTorumory. | 

Diodot, «« Pythagoraſes Bucarnon, or the gift beſtowed on him by 
the gods : of I\vs, the genitive of (avs,, and Soris,datus, from Jidour, 
do, vide Bucarnon. q 

Dioptrick, the art of taking heights and- diſtances, from \inlouan 
pervidendo,altitudinem dimenſionemque turriam & marorum 
exploro. 

DireQaly, i ſaid of rwo rowes of proportionals, where the firſ# terme 
of the firſt row, is to the firſt of the ſecond, as the laſt of the firit, 
# to the laſt of the ſecond. 

DireQory , is that which, pointeth out the Moods dependent on an 
eA xiome- 

Diſcrepant, different, diſſonant, id eſt, diverſo modo crepare-- 

Diſergeticks, of two operations, of 4s, and igyay. 

Document, #*n/tr»ition, from doceo. 


E;, 
Lucidation, « clearing, explaining, reſolving of a' doubt,and cons 


menting on ſome obſcure paſſage, fromelucido,elucidare. 
Energie, efficacie, power, force; from ;vigys, qui in opere eft, of ip and 


bs Opus. 

Enodandum, that which is to be reſolved andexplicated, declared, and 

| mats from enodo, enodare, to unkyit, or cut away the 
f, 4 


Equation: 


Equation, or rather 4quation, a making equall, from x<uo,zquare. 

Equiangulari y is that affettion of Triangles,whereby yr _ are 
equall, 

Equicrurall, is ſaid of Triangles, whoſe legs or ſhanks are equall . 

Tas and crus,cruris ; leg bein ack - the hich and leg, 

Equilaterall, is ſaid of Triangles, which have all their files ſhanks, 

or legs equall, of xquale and latus,lateris. 

Equipoliencie, is 4 ſaweneſſe, or at leaſt an equality of efficacie, power, 
vertue, and energie; of zquus and polleo. 

Equiſolea, and Equiſolearie, are ſaid of the grand Orthogono ſphericall 
Scheme; becauſe of the reſemblance it hath with a horſe-ſhooe , and 
= in that ſenſe be to this purpoſe applied with the ſame metaphori- 
call & ie; whereby it is ſaid, that the rojall army at Eage-hill 
was imbatteld in a half.moon. 

Equivalent, of as much worth and vertue, of xquus and yaleo. 

Erected, is ſaid of Per pendiculars, which are ſet or raiſed wpright upon 
4 Baſe, from exigere, to raiſe up, or ſet aloft. 

Externall, extrinſecall, exteriour, outward, or outer, are [aid ofteft of 
Anples, which bei. g without the Area of a Triangle, arec ehen« 
ded by two of its ſhanks meeting or cutting one another, accordmngly 4s 
one or bathof them are protrafted beyond the extent of the figure. 


F, 


| + are the things which axe to be done: faciendum is the ge 
rund of facio. 
Figurative, p_—_ thing as Charatteriſtich., and is applied to thoſe 


letters which doe figure and point us ont a reſemblance and diſtinition 
in the Moods. 


Figures, are taken here for thoſe partitions of Tri » which are 
"4vjded into Moods. DNS 


Flat, ſaza of obtu s Or blunt Angles. 

Forwardly, is ſaid of Anatogies, progreſtive from the firſt terme to the 

Fundamental I, is ſaid of reaſon; gaken from the firſt grounds andprin- 
ciples of a Science... | | 


GG. 
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G. 


Eodelie,the Art of Surveying, of yi, or yaia, terra, and Saiw, divi- 
do,partior. 
Geography, the Science of the Terreſtrial Globe, of yi terra, and ypdge, 
delcribo. 
Gloſſle, fignifieth a ( ommentary, or explication, it cometh from yagare, 
Gnomon, «© 4 Figure leſſe then the totall ſquare, by the ſquare of a Seg- 
ment : or, according toRamus, a Figure compoſed of the two ſupple. 
ments, and one of the Diagonal ſquares of a Ouadrat. 
Gnomonick, the Art of Dyallmg, from ty1ouar, the cock, of a Dyall, 
Great Circles, vide Circles. 


Omogeneall, a4 Homogenetty,are ſaid of Angles of the ſame 
kind, nature, quality, or affettion : from 3uoyiraa, communio 
generis. | 
Homologall, is ſaid of ſides congruall, correſpondent , and agreeable, 
Viz. ſuch as have the ſame reaſon or proportion from iuarcyia, fi- 
milis ratio. 


Hypobaſall, x ſaid of the ("ancordances of thoſe Loxogono hericall 
foods which,when the Perpendicular ts demitted, ha .. pn De , 


tas of their ſecond operation the ſame Subtendent and Baſs. 
Hypocathetall, is /aid of thoſe which for the Data of their third ope« 
ration have the ſame Subtendent and Perpendicular. 
Hypotevuſall, ſaid of Subtendent ſides, from var and Tei. 
Hypotypolis, 4 laying downe of ſeverall things before our eyes at one 
time, from vaTurio,0culis ſubjicio, delineo, & reprzſento, vide 
on ers wor ſaid of Moods, agreting in the ſame Cather '2 
Hypoyerricall, z /a , euretic 
Dis of ſubtendent and vertical , as the eAnalyſis of the word doth 


ſhew. 
I 


Dentity, 4 ſameneſſe, from idem, the ſame. 
Illatitious, or ilative, is ſaid of the terme which bringeth in the quz - 


ſium, from infero,illatum, | 
O Inchafed 
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Inchaſed,coagulated,fixed in, compatted, or conflated, i ſaid of the laſt 
two Loxogonoſphericall operations put into one, vide CompaRed, 
Conflated, ard Coaleſcencie. 

Including (ides , are the containing /ides of an Angle of what affeition 
ſeever it be, vide, Ambients,Legs, &c, 

Individuated,browght to the loweſt diviſion, vide, Specialiſed, and Spe- 
cification- 

Indowed, is ſaid of the termes of an eAnalogie, whether ſides, or eAn- 
glet,as they ſtand affetted with Swies, T angents,Secants,or their com» 
plements,vide Inveſted. 

Ingredient, # that which entreth into the compoſition of a Triangle, or 
the progreſſe = operation,from ingredior,of in and gradior. 

Initiall, that which belongeth to the beginning, from initium, ab ineo, 
ftenificante incipio. 

Infident, s ſaid of Angles, from inſideo, vide Adjacent, or Conter- 

minall. | 

Tnterjacent»/ping betwixt,of inter and jaceo;it is ſaid of the Side or An- 

le betweene, 

Intermediat, # ſaid of the middle termes of a proportion. 

Inverſionall, i ſaid of the Concordances of thoſe Moods which agree in 
the manner of their inverſion; that ts in placing the ſecond and fourth 
germes of the Analogy, together with their indowments,in the roomes 
of the firſt and third tad contrariwiſe- 

Inveſted, i the ſame as indowed, from inveſtio, inveſtire, 

Irrationall, are thoſe which are commonly called furd numbers, and are 
inexplicable by any number whatſoever, whether whole, or broken. 

Ifoſceles, is the Greek word of equicrurall, of ics, igov, and axiacss cruy, 


L. 


Arerall, belonging to —_— 4 Trianglh, from latus, lateris. 
Leg, i one of the including /ides of 4n Angle, two ſides of every 
Triangle being called the Legr, and the third,the Baſe ; the Legs 
therefore or ſhakes of an Angle ere the bounds inſiſting or ſtanding 
upon the Baſe of the Angle. 
Line of interception, is the difference betwixt the Secant, and the Radz« 
%s, and is commonly called the refiduum, 
Logarithms, are thoſe artificialluumbere, by which, with addition and 
_; j ſubtrattion, 


_ 
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ſubtraftion onely, we work the ſame effefts, as by other numbers, with 
multiplication and diviſion : of xiryes, ratio, proportio, and 4ed}ue;, nu 
merus- 

L ogarithmication, i the working of an Analogy by Logarithms,with- 
ont having regard to the old laborious way of the naturall Sines, and 
T angents ; we ſay likewiſe Logarithmicall and L ogarithmically, for 
Logarithmeticall, and Logarithmetically; forty the ſjncopiſing of et, 
the pronunciation of thoſe words is made to the eare more phe a 
priviledge warranted by all the dialetts of the Greek, and other the 
moſt refinedLanguages in the world. 

Loxogonoſphericall, is ſaid of oblique ſphericals, of >ifoc, obliquus, 
and ryeveins, ad ſphzram pertinens, from opaigg, globus. 


M. 


Ajor and Minor Arches, yide Arch. 

Maxim, an axiome, or principle, called ſo( from maximus) be- 
Cauſe it 15 of greateſt account in an Art or Science, and the principal 
thing we jL to know. 

Meane, or middle proportion, is that, the ſquare whereof is equall to the 
plane of the extremes : and called ſo becanſe of its ſunation in the 
Analog y. 

Mende, is that, whereby the illatitions terme 14 compared, or mea= 
ſured with the maine quzſitum, 

Monotropall, i ſaid of figures, which have one onely ood, of wiv, 
and Tgomro, from Tgwre, 

Monurgeticks, are ſaid of thoſe Moods, the maine Quzſitas whereof 
are obtained by one operation, of wives, and igyoy. 

Moods, determine unto #s the ſeverall manners of Triangles, from mo- 
dus, 4 way, or manner. | 


N. 


Aturall, the natwyall parts of a Triangle, art thoſe of which it & 

N compounded, and the mk thoſe Mar the a7 quzſi- 
_ tum & found oxut- | 

Neareſt, or next, is ſaid of that Cathetoppoſite Angle, which is inmue- 


dzatly oppoſite to the per pendicular. 
9aPs o O2 Notandum, 
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\ Notandum, 5 ſet downe for an admonition to the Reader, of ſome re< 
markable thing to follow, and ts the Gerund of Noto, notare. 


O, 


'@ jen and obliquangulary, are ſaid of all Angles that are not 
right. 

Obloag-s a parallelogram, or ſquare more long then large : from obs» 
| longus,very long. 

Obtule, and obruſe angled. are ſaid of flat, and blunt Angles, 

Occurſe, #s a meeting together, from occurro,occurium, 

Oppobalall, « ſard of boſe Moods, which have a Cathetenretick Con- 
cordance in their Datas of the ſame ( athetoppoſite Angles, and the 
ſame Baſes. 

Oppocatherall, z ſaid of thoſe Loxogonoſphericals which have a Da*- 
tiſterurgetick_ ( oncordance in their Datas of the ſame «Angles at 
the Baſe,and the Perpendicular . 

Oppovyerricall , # ſaid of thoſe Moods which have a C athetenyetick. 
Concordance in their Dat as of the ſame Cathetoppoſites, and wericall 
Angles. | 

Orthogonoſphericall, z ſaid of right avgled Spherical , of 5gNs, 
reus, yorie, angulus, and optics, g'obus. 

Oxygonoſphericall, i ſaid of acute-angled ſphericals, of 30s, tyovia, 


and oqaiegs 
P. 


Aralleliſme, is 4 Parallel, equality of right lines, cut with a right 
line, or of Sphericals with 4 Sphericall, from T4g@wan, equidi- 
tans of mage and d>nne. 
Parallelogram, # an oblong, long ſquare, reftangle, or figure made of 
arallel lines: of macamnw&, and yptwun linea, 
Parriall, ;s ſaid of enodandas depending on ſeverall A xioms. 
Particulariſe, ſpecialiſe, by ſome eſpeciall difference to contralt the gene« 
rality of a org: | 
Partition, ol d of the ſeverall operations of every Loxogonoſphericall 
"Mood, and is divided in prenoſcendall, catheteuretiok,_ and hyſferur = 
, ern O92 PR. "UE EF IEITE TACK \ 1 $. 1193 f 
Paint pps, or proportion by permwtation, or alter nat properti- 


07, 
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01:,1s when the Antecedent is compared to the Antecedent, and the (on- 
ſequent to the Conſequent, vide, Perturbar. 

Perpendicularity, z the affetion of the Perpendicular,or ;lumb-line; 
which comes from perpendendo, 1d eſt, explorando altitudinem. 

Perturbat, the ſame as permutat; andcalled ſo becauſe the order of 
the Analogie 1s perturbed, 

Planob iquangular, i ſaid of plaine Triangles wherein there is no right 
Angle at all. 

PlanoreRangular, i ſaid of plamne right- angled Triangles. 

Planotriavgular, zs ſaid of plane T riangles, that is, ſuch as are 10 
Shericall. ; 

Pleufeotechnie, the Art of Navig itiony, of TAYUTIS) TASUTEES) naviga- 
10, ard riynm, ars. 

Pluſminu'ed, zx ſard of Moods which admit of Menſurators or whoſe 
illatitions termes are never the ſame, but ether more or leſſe then the 
maine quzlitas. 

Poliechyrologie, the eArt of fortifhing Townes and Cities, of nah, 
urbs, civitas, 3vefw, munio. firmo, ard x/+y2s, ratio. 

Poſlub'ervienr, : that which after another ſerverh fer the reſolving of 
a queſtion; of poli , and ſubſerviens: of ſab and ſervio, 

Pocentia,ts that wherein the force and whole reſult of another thiag lies. 

Power, is the ſquare,quadratyor produtt of a lime extended upon it ſelfe, 
or of a number in it ſelfe multiphed. 

Powered, /quared, quadvified. 

Precept, dacument, from prxcipio, przceptum- 

Prznoſcenda, are the termes, which mnſ# be kyowne before we can ate» 
taine to the knowledge of the maine queſitas;of prx and no(cn. 

Prznoſcendall, i ſard of the (: Late of thoſe Moods, which a- 
gree in the ſame prenoſcendas, 

Przſection, preſcttonall, is —_— the digit towards the left, whoſe 
_— off ſaveth the labour of ſubtratting the double or ſingle Ra= 

ts 

Przſcinded problems, ave thoſe ſpeculative Datoquerer, which are not 
applied to any matter by way of prattice. 

Prz(ubſervient is ſaid of theſe Moods which in the firfl place we muſt 
makg uſe of for the explanation of others ; of prx, and (ubſervio- 

Prime, . ſaid of the furtheſt Cathetoppoſite, or «Angle at the Baſe,con- 


tained within the Triangle to be reſolved. 
Primikie,, 
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Primifie the Radius, & to ps the Radius 3» the firſt place, primum- 
que inter terminos collocare proportionales, 

Problem, problemet, « queſtion or datoguere, from weoCd»reuer, unde 
reibrnue propofitum, objeRtaculum, 

Product, i the reſult, factus, or operatum'sf a multiplication, from 
Ay. 98 19009 def 

. Proportion, proportionality,are the ſame as An and Analogiſme; 

the firſt bei a likeneſſe of termes, the other —_—_— «gf 
Propofition, 4 propeſed ſentence,whether theorem, or problems. 


Profiliencie, 5 4 dem:ſſion, or falling of the Perpendicular, from pro» 
filio,ex pro & allo. 

Proturgetick, « ſaid ofthe rs operation of every Diſergetick, Mood, 
of mygaToy and igyors the % being Attically contratted into ». 


Q. 
Uadrant, the fourth part of a Circle. 
Quadranting, the protraiting of 4 Spherical ſide unto a Qu4- 
drant. - 


Quadrar, 4 Squareza forma quadrz, the power or poſſibility of a line, 
vide, Power. 

Quadrobiquadrzquation , concerneth the Square of the ſubtendent 
ſia, which ts equall to the Biquadrat , or two Squares of the eAm- 

dents.  * 

QuadroſubduQion, &' concerning the ſubtraiting of the Square 
one of the Ambients, from the 7 how Ek S xy my 

Quzfitas, the things demanded. from quzro,quzlitum. 


Quotient, © the reſwlr of 4 d;viſion, from quoties, how mayy times. 
R. 


Adically meeting, i ſaid of thoſe Oblongs, or Squares , whoſe 

ſides dae meet together, | 

Radins,ray, or beame,ts the Semidiameter called ſo metaphorically frong 

; the ſpoake of a wheele which; t; to the limb thereof, as the Semidiame» 
ter,to the carcumfperence of a circle. | 

Reciprocall, & ſaid of proportionalities, or two rowes ionals, 

ah A bf of the firſt us tothe firſt grloenk Apa uf of 


The Lexicidion. 

the ſecond is to the laſt of the firſt, and contrarily. 

CO” ts ſaid of thoſe figures, which have r;ght Angles, 

Roles ly, is ſaid when we go the ſhorteſt way to work by primifying the 
Radaina- 

Renvoy, 4 remitting from one place to another,it comes from the French 
word Renvoyer. 

Repreſentatiye, ſaid of the letters, which ſtand for whole words; as 
E. for ſide, L.. for ſecant, Ut for ſubtendent, 

Reſiduat, # to /eave a remainder, nempe id quod reſidet & ſupereft. 

Reſolyer, x that which looſeth and untieth the knot of a difficulty,of re 
and ſolyo. 

Reſolutory, « ſaid of the laſt partition of the Loxogonoſphericall oper a- 
Hons. 

Reſult, 5 the laſt effeft of a work, 

Root, # the ſide of a Square, Cube, or any coſſick, figure. 


C. 


Comm ſtgnifieth here the delineation of a Geometricall figure, with 
- parts neceſſary for the illuſtrating of a demonſtration, from '{, 
abeo, 

Sciography, the Art of (hadewing, of o«ie,umbra, and yeggu, (cribo. 

Segment, the portion of 4 thing cut off, quali ſecamentum, quod a re 
aliqua ſecatur- 

Sexagelimat, ſubſexageſimat, reſubſexage/imat, and bireſubſexage/i= 
mat, are ſaid of the drviſion ſubdiviſion reſubdrviſion,and reer=reſub- 
druiſion of degrees into minuts, ſeconds, thirds, and fourths, in 60+ 
of each othey : the _ of the fore” goer being ſucceſtively the fols 

| lawing dividend,and the quotient alwayes ſixty. 

Sharp,s ſaid of acute Angles. 

Sindiforall, i ſaid of thoſe Moods,the fourth ternee of whoſe Analogie 
& onely illatitions to the maine queſitum- 

Sindiforation,s the affeftion of theſe fore ſaid Moodr,whereby the va- 
lue of the menſurator is knowne. 

Sag oratall, i concerning thoſe Moods, whoſe illatitions terme is ans 

nole, 

Sindif9riucal , &s of thoſe Moods, whoſe illatitions terme ts a /ide ; all 
theſe foure wards are compoſed of repreſentatives, and (if I remember 

well ) mentioned in my explanation, 's Sino- 
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Sinocoſlinall, is ſaid of the Concordances of thoſe Moods, which agree in 
this, that their Analogies run upon ſines, and ſine-complements. 
Sinocotangentall, is ſaid of thoſe Moods which agree in that the termes 


of their Analagie run upon Smes and T angent=complements. 

Sinus, is ſo called (7 beleeve) becauſe it is alwayes in the very boſome of 
the Circle. | 

Sinuſed, is joe of termes endowed or inveſted with Sines. 

Specialized, contratted to more particular termes, vide, Indiyiduated. 

Specifying, En peroayy: 

Specification, a making more eſpeciall, by contratting the generality of 
a thing, vide, Specialized. 

Sphericodiſergeticks, are the Sphericall Triangles of two operations. 

Structure of an operation, is the whole frame thereof, from truo,firu- 

ctum. 

Subdatoquzre, is 4 particular datoquere, and is applied to the pro- 
blems of the caſes of every Sphericodiſergetick Mood, vide, Sub- Pro- 
blems- 

Snbajcent, is the ſubſterned ſide or the Baſe, of (ub & jaceo, vide, Su- 
tentative, Sultaining fide and SubRterned. 

Subordinate problems, ts the ſame with ſubdatoquere. 

Subproblems, #s the ſame with ſubordinate problems, or problemets. 

Subſervient , is ſaid of Moods which ſerve in the operation of other 
Moods: 

Subſterned, #s the ſubjacent fide or Baſe : or, more generally, any ſide 
oppoſite to aneAngle; of ſub and ſterno, lernere, vide, Sub- 
jaceDt- 

Subrendent, is the ſide oppo/te tothe right Angle, of ſub and tendo : 
as if you would ſay, Under fretched, c HS ®; 

Subtendentine, is the ſubtendent of a little retiangled Triangle, com. 
prehenaed within the Area of a great one, and is ſometimes called the 
little ſubtendent, and reere ſubtendent. 

Subtendental!l, is the ſubrendent of a preat reftangled Triangle, within 
whoſe capacity 5 included a little oxe: it is likewiſe called the great 
ſubtendent, and maine ſubtendent. 

Supernumerary, is ſaid of the digit, bythe which the propoſed number 
exceeds in places the number of the places of the Rading, | 

Supplements, are the Oblongs made of the Segments of the root of a 


Square; ard ſo called, becanſe they ſupply all that the Diagonals or 
| Squares 


The Lexicidion 
Squares of the Segments joyned together , want of the whole lints 
ſquare. , 

ne ſeyerally, is to /ignifie ſeverall things. 
Suſtaining fide, is the ſubſterned, or ſubjacent ſide. 
—_ is the ſame with ſuſtaining, ſubſterned, ſubjacent and 
aſe. 

Sympathie of eAngler, is a ſimilitude in their affettion, of avy , and 

rel, paſlio, vide homogeneall. 


y of 


Able, is an Index ſometimes, and ſometimes it is taken for 4 
Briefe and ſummary way of expreſiing many things. 

Tangentine , is that which concerneth T angents or nw" 1, 

Tangentoſinall, is ſaid of the Concordance of thoſe Loxogonoſphe- 
ricals , the termes of whoſe eAnalogie runne upon Tangents and 
Sines. 

Tenet, is 4 ſecondary maxim, and is oxely ſaid here of Catheto- 
thetich, principles. 

Theorematick, ſpeculative , from ficnua, a ſpeculation, which com- 
eth from dewgcir, or $xwegr, (peculare,or contemplare. 

Topanglet, and verticalin are the ſame. 

Trigonometry, is the Art of calculating, and meaſuring of Triangles, 
of Tglyoves, rriapgulus, and KaeTphco, METIOr» 

Triflotetras, is that which runneth all along non threes and foures 
of Tear); and in plurali, Teiare, tertiug, trinus, triplex, tres, awd 
TvTess, ALMEIus QUaternarius, from Tiarepss, QUAtuor. 


u 


N/A, is from vario, variares to diver ſifie, and is ſaid of caſes, 

which upon the ſame Dat as are onely diverſe in the manner of re= 
ſolving the queſitum, fe. 
P Verticaline, 
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Verticaline, verticall,verticalet,are the top-angler,and top-angletr;from 
vertex,verticis. 

Underproblem, problemet,ſubordirate problem, ſub-problem,under-da- 

_ roquert, and ſub.datoquere are, all the ſame thing. 

Unradiated, or #nradinſed, is ſaid of # ſumme of Logarithms from 
which the Radius is abſtratted. 


Z. 


F Ecetick, is ſaid of Loxogonoſphericall Moods which agree in 
the ſame queſitas, from Cnria, quzro, Inquiro. 


DEISetS TeDek; 19/22 LNetL cdl 3 Ig Rell 
| The funall Conclufon. 


] F the novelty of this my Invention be acceptable 
(as I doubt not butit will) tothemoſt Learned, . 
and judicious Mathematicians, I have already reap- 
ed all the benefit I expetted by it, and ſhall here- 
after, (God willing) without hope of any further 
recompence, cheerfully under-goe more laborious 
employments,of the like nature,to doc them ſervice: 
Bur as for ſuch, who, either underſtanding it nor, 
or vain-gloriouſly being accuſtomed to Criticiſe 
on the Works of others, will preſume to carp there- 
in at what they cannot amend, Þ pray God to illu- 
minate their Judgements,and re&ifie theirWils,that 
they may know more, and cenſure lefle, for ſo by 
forbearing derration , the venom whereof mult 
needs reflect upon themſelves”, they will come to- 
approve better ofthe endeavours of thoſe, that wiſh: 
' them no harme. 


Sit Deo Gloria. 


CTTIEEIIEEEIEEIEETED 


The Diorthoſis. 


He miſtakes of the Preſſe, can breed bur little obſtraRion 

JL to the progreſle of the Noe Reader, if with his Pen, be- 

fore he enter upon the peruſall of this Treatiſe,he be pleaſed thus 
ro.correR (as I hope he will) theſe enſuing 


Eyratas. 


Pap.lin. PErrata. , FEmendata. Pag.lin. Errata. Emendata. 
7 falfagros Talzos: 116 [25 | This Cheme. | the Schemes - 
44 Eat 


T 
:hprodeſyer. | Niubprodneſver, |1s |3xs |; or d1 roome 
woek > NE, {| Na it» 23 \23 dry by totall ſumme. 
11 | 35 | Nat» Nad.Nath. | Nzt-Ned. Neth. [a6 | & | as the Sine of | as the coſub- 
Eheromabme, | Eherolabme. 


4 ing Allottede | Being abinarie al- dent, bs 
is| 8 "" Joted, $0 | p | ſecond Baſe. by" "20008 


What errors elſe (if any have flipt animadverſion (beſides their 
not- being very maceriall) are {o intelligible, that being by the 
eafieſt judgement with as much facility eſchewable, as I can ob- 
ſervethemn, not ro mention the commiſſion of ſuch faults is no 
oreat omiſſion ; and therefore will.I heartily (withougfarther ce- 
remony) condu rhe Stadent (who making this the beginning of 

-h boo , as it is moſt fir he doe, ſeeing a Ruler ſhould 'be made 


t before any thing be ruled by it) is willing to-goalon 
with me fromhence chemely through the ticleco th - . 
Treatiſe in the propoſed way, as followes. 


And ſo God bleſſe #4 both. 
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